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A preriooB edition of" The ABTiLLEom's MAimAL, and Bfutibk 
Soldieb's CohfeSdtuii " having li«n tranalat«d iatii French, 
withoat tin coneetit of Uie Anthor, luid a portion of the work bsTiiig 
■Ih) been truisiaUd into Hiadustani, it is nec«Mai7 to state tluit the 
right of TraluUtioo of thia publication n rewrred. 



0, Gooi^le 



PREFACE. 

EIGHTH EDITION. 



Ith order In keep pac^ with th» nomeroaB improremnits in the Kimce 
of warfare, in each eaition of " The Abtillbrist'b MiNUAL, and 
Britbh SoLWER'a CompbBimdm," a coneiderable quantity of new 
matter has necesNiri!; been pablished; tnany of the labj^ta being 
also rerised, and altered. Eren the last ediUoo of " The Artillerist'g 
MuiubI, &c," may la fact be deemed nlmost obotJete, the present 
compilHtioo contdniog selections from tlie Iblloning original, or 
revised Woiis :— 

1. The Infantry Manual. 

2. Field Eiercise, and Evolutiona of Infantry. 

3. Bayonet Eiercise, 

4. InstmctionofUusketiy. 

5. CaTaliy Sword Eiereise, 
e. Carbine Eiepcise, 

7. Pistol Eiercise. 

8. Lan<« Eierclse. 

8. Carbine Eiejicise, RojbI Artilierj'. 

10. Seirice, and Management of Ordnance. 

11. Vrierinary Directions , 

12. Initmctiona for the Eienise of great Guns on board Hei' 
Majesty'! ships. 

Additiam, and Alterations will alio appear in th^ followuig euIi- 

Loading with blimk CartrMges. 

Delalt of s-PouHler Battery, R.H.A, Home eatabUsIunent. 

■ S-Ponmler Batterj, R.H.A. Do. Do. 

SiaMtntiiHiofBt-l'omider Field battiry. B.A. Home establishment. 
OidnsDcs. Ammimltkin. BangeB, lie. 
Osrrlage*. Ailelrees, 

liniient Ksles; Land service, Sea lervke. 
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FirewoTts. 
GmvUy. 



Uuufutore of CutridEBS. 

lutractlwa tor browning Oun tturtla. 

Onlnance, length, weight, OUIbrc &c, 

CuttaceB. Fltld.tnvelUng: Si<«e, invelllDg: G. 

Curtt. W^giM. WbsalB. Pli(f«iiH. 

CHrtridgCH for Giuv^ Howitzeis, &c. 

Sdres. OiHnbiistlMw.Sni, 

t>limMa' of Hiett Slut, lud Shall In the Sarrloe. 



hsitorjBiu 
. at Meld b> 



Unaided fay the Militarj, aocl KsTal authorities, Ik., it would haT» 
been impOEsibte for me to have r^dered " The-AiiilleriBl's Maauol 
and British Soldiei's CompendiuiD " complete, and adapted for all 
branches 'of tbe Services, and I ^ratefullj acknowledge mj oblrga- 

The Adjutant-Geriersl to the Foreee. 

The i>pDtj AdjnIant'Geaeial Rojsl Artillery. 

The OHicers of the ManufiicturiDg D^aitrnwU, Royal AreenaL 

The Principal Veterinary Su^oo. 

The Secretary lo the Admiralty. 

The Military Secretary to Govenunent, India. 

The Inspector-General of OrdnaDts, Ac, Bombay. 

As vdl ai to many other official Frimds, who have aSlHiled the 
iafbrmatjon I needed. 

To this let me add the advantogts I possess in haring, for a 
coadjutor, my youngest son, who, Iwing in the same Corpa as myself, 
aod having served in (he Crimea, is enabled materially to assist in 
tendering the Manual acceptable to our brothei' o3ic«rs. 

Being desirous that " The ArUlleriet's Manual, ftc.," should become 
more generally useful in India, an iip[>ltcation via made for iutbrma- 
tion on the subjetts contained In Part X. ; and deeply Indebted am I 
to the Iuspectoi> General of Ordnance, and UagiKiiMS, Bombay, for 



tbe ralaable sdditialu foiniBhed fiom his office, which will, I doubt 
aot, be most accepUbU U> the olficen of the Eiut Indian Armj. 

The ori^nal Compiktian (in 1839) vat aodertaken chiefly for the 
use at the Noa-commiBsioiiMl officeis of the Rojal Artillery; nnce 
whidi period tlie Work has been nry mucb enlarged, and baa been 
bvoanibly TeceiTed bj all ranks throQghout tbe Anuy, having finiiUy 
ohtatDcd the graciouB approval of Hh Bojal Hlghoen tbe General 
CommaDding-la-Chier:* moreover the officers of tlw Navy cordially 
welcome " The Artillerist's Manual, be.," and copies an oideivd Ut 
be included in the libisricB of all vessels of war. 

Thus encour^ed every endf^voor has been mode satisfactorily to 
complete the Work not only as a Manual for the Artillery, but also 
OS a CoUFEHDitTM for the use of all ranks of the United iiervioea of 
the British nation, 

F, A, GRIFFITHS, 
Putne)!, Mgait eU, lets. 



• Memorvndam. 

Hit Royal Highness, tbe Genei^ C 
ncommends to the Officers, and Noii-«miniBsi«ied tHficera 'of 'th« 
Army, the Revised edition of a Wot^i, entitled " Tub Artillerist's 
Mandal, AMD British Soldier's Compendium," a *orli rejilete 
with tbe most useful Military information, and ^ which Major 
Griffiths, R.F.P., Royal Artillery, is the author. 
By command of 

His Sayal Higfaaeia, 

Tha General Commanding, in Cblef, < . 
(Signed) G. A. Wetherall, 
Mj.-OetKTia. 



»,• With reference to Ihe forcing Mt^tffidmt; Copies will be 
supplied, for the special use of Non-cainiDiaaioiMd Officers, at the re- 
duced rate of Five Shillings per Copy, on opplicatione (addressed to 
Majoe Gbibtuhs, Pntney) by Officers Commanding regiments, de- 
tachments, &c 
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PUBLICATIONS, 

refemd to, or extracted frm 



Hie Infuitry Mumal. 

Field eiercise, and ErolatioDS of [aGuiCiy. 

B>7oiiet eierciw. 

Instruction of Maaketrj. 

CavaliT Sword enrciu. 

Carbine tuirdet, 

Pittol eierdte. 

Carbine eierdse. Rqjral ArtiUHy. 

Field Butter? eurdw. 

{service, nnd man^tinent of OxKnuice. 

Veterinary direction*, 

In»tructioQ for the eierciw of great guna on board Her Miyeaty's 

Shipe. 
NbtbI Gunnery .... Lieiit.-Genera1 Sir H, Donglaa, Bart. 

Bombardier, ind pocket Gmuier. 

Artillery ...... Mr. J. Landmaon. 

■-ieaL-General Sir C, Paaley, K.C.B. 
Sr. Landmann. 
St. Lochde. 
iaieral Milorti. 
Colonel Sir J. Jebb, K.C3. 
Captain Uaciulay. 
Uililar; Surrejing, &c . . LIcHit.-Colonet Dull Jackaon. 
The Horse, with a Treatise on dnio^t. 
Arlafitaal Plrewo^ . , . Mr. G. Mortimer. 

iDr. Hntton. 
Dr. 0, Gregory. 
Mr, Trotter. 
Tnctkal aeometry • . , Mr. Lsndmaon. < 
Natural PhiloHphy ... Dr. FergUHon. 
The Practical Mechanic's Guide. 
The Pmctiml Englaeer's Gnide. 
The Engineer't, and Coutrador'B Pockelbook. 
Tablea Mr. Bordmore. 
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1. Brass Gqd, witli Names of piiocipU parts 

2. Field Gun Conittge. Elsratioa 

3. „ Plan 

4. Horae with hsmeas .... 

5. Hamas. Descriptioa .... 

6. Gsirison Gun Carriage .... 

7. PwitioiiB at Guu. Naral Serilce 
3. Vaabao'a Pint sjatem (Fhn) . 
9. Do. do. (Profile) 

10. Modem syttem of Fortification 

11. Field FortificatioD 

iUechanics 
Hdghta, and Distances .... 
13. Practical Geomstry 



1H»glita and Diatances, Plata 2 
Practical Oeometrj 
17. SuiTeying, acd Reconnoiliing , 
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Battery, R.H. A.— Distribution of a 9 Pounder Field 
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Percuoiao Stnnll amu ; l^asth, weight, &c; . 
'Mantt&ctnn of C&rtriiga .... 

Loading with Blank cartrii^ea 

Small arm ammunitioii ; boies, and bamlB . 

lostmctioiu for browning gan barrels . 
'Marching.' Length of ate[),'&c. . 

'Cadence 

'Directjons for FnDeral parties 
'Manual, and Platooa eiereiees 

•Firings 

'Inspection of Anns, &<: 

Bayonet exercise 

Infantry Sword exercise .... 

Stick drill 

•RelaUre proportion of Paces to Files . 

' Part 1L A ooMPAur in line, ash cov 

t. Formation of H Company in Line 

S. Taking open order 

3. Resuming close order . . . . 

i. Open order, on tba march 



5. A Coropitnf wheeling from the Hall, from Column into 

6. A Company wheeling Ihim the Halt, from Line into Co- 

T. A CompanT wheelii^ anjr giren number of pacea, on eiliier 

flank, from the Halt 

g, A Company wheeling on the centre, from the Halt 

9. Wheeling forward by Sub.ii visions, or Sections, from Line . 

10. Wheeling backward by SHbdivisions, or Sections from Line 

11, An Open column of SubdiTisions, or Sections, whediug into 

WBEELDia. OH A KOVEABLB PITOT. 

li. Ti'heeling from Line Into Colnmn, and Column into Line . 



13, Columns dumging diiection 

14. Ths EchelloB march of SubdivbloDS, or Sections 

MlSCELLAHEOtrS HOVEMEHTS, ktID FOILIUTIOIIB. 

16. A Cptnpauf, in column of Subdirislons (or SecUons) fonii- 



25. A Compmij diminishmg front bj forming Subdiruiona on 

26. Snbdivisione diminiihin^ front, by forming Sections . 

27. ScctioDi increuiiig front, b; forming SubdiTisions from the 



29. Sabdirigiooa iucnBiing front, by forming Company . 

30. Diminishing, and increasing (roat by bnaking off Files, 
sod bringing them again to the front .... 

sing, and dimiai^lng front by breaking ialc Fours, 
Files, and re-lbnning Sections, SabdiriuoDS, or Com- 
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3i. Proving a Company 20 

3f>. Dismiesiag a Company SI 

P^BT III. Formation, and cvoldtionb of a Bi.ti'auok. 

1 . Formation of a Battsliau on Farads in open Coiumo, light 

in front 21 

2. Wheeling into Line from open Column . . . . S2 
FoaUATTON, AND HOVEHEtlTB OP A BATTALION IH LIME. 

3. Formatica of the Battalion in Line 22 

4. A. Battalion la Line taking open order, and resuming close 
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6. AdTandng, and retiring In Line 23 

6, Charging in Line . . 22 

T. Dressing a Battalion in Line 22 

8. Advancing, end retiring by Wings 23 

9. A Battalion in Line, passing obstacles .... 23 

10. Battalions in Line, relieving each other . . . . 23 

COLUVN HOVEKEMTB. 

11. Farmationof aBattaliaaiDDpeu Column . ... 24 



12. Fanning Close, or Qoarler dMaiMM Cflnmn fnm uf more 

open colnmn 

13. A Close, or Quaiter diatance Column openiug (hon the 

fronts nar, or from aD<r nuiieil Company 

14. Columni increasing, and diminkhing their rr<Hit 

15. Ad Open column changing direction, and marching on an 

altgnmsnt, or moving into in alignment bf the flank 
march of Fours 

16. A Column at clow, or quarier distance, vheeling on a fixed, 

or moteahle pivot 

17. A dose, oi Quarter distance Colnmn taking gromid to a 

flank, wheeling to the right, or lett .... 

18. A dose, or Qusrter distance Column coantermarching, by 

the wbed of Subdivisions tound the centre . 

19. Columns countermsrcfaing by Files, aod by Ranks 

20. CluDging the order of a Column, b; the Bucceuire march 

of Ibe rear Companies to the front .... 

21. Changing the older of aa Open, Half, or Qoartet distance 

Column, formed upon a road, when the space does not 
admit of the flank movement 

22. Colamns taking ground to a flank, by the Echellon march 

of Sections 

33. Columns taking gronod to a Sank, hi Fours, SulidiTisions, 

24. Columns, when taking ground to a flank by Fours, dosing 

to less distance, or opening out to greater distance fiom 
any named Company . ...... 

25. Application of the Flank mardi of Colomns b; Fonis 

FOBHATIOHB OW COLnHN, VBOH LINE. 

26. A LioB wheeling back into Open column from the Halt 
ST. A Line wheeling into Open column on the march 

2S. A Battalion moving in Open column, from either flank, 
along the Rear ........ 

29. A Battalion tbrmed in Line, advancing from a flank. In 

Open colnmn of Companies, Subdivisions, or Sections . 

30. A Battahon in Line advandng in Double column of Com- 

panies, Subdivisions, or Sections fram the centre . 

31. A Battalion formed in Line, retiring over a bridge, or 

through a defile, or retreating trom a Sank, or from both 
flanlis in rear of the centre 

32. A Battalion in Line, forming Open, Close, or Quarter dis' 

tance colnmn 

FoRMJiTiON OF Line fbom (^ldiin. 

33. Forming Line to the &ont, from Open column, on any 

named Company ..,,,... 
Si. An Open column lomdng Line in Inverted order 



36. A Baitalion in Op«n tolamD, formfne Line to tlte t«T«n4 

tiMik. 

!t$. Farming Line U> the fFoat from I>eDble etduinn . 

37. A Battalion in DoDbla wlumn, fonaug Una to Um rigbt, 

or left 

Deplotments. 

38. A Battalion in Clo», or Quarter distance column, deploying 

into Line on the leadia; Companr .... 

39. ABattalioQ in Clou, or Qoarter distance column, deptojing 

on tKe rear Company 

40. A Battalion la Close, or Quarter distance columo, right, or 

left in front, deplojing on a central Campanj 

41. A Battalion: in Close, or Quarter distance column, deplojlng 

in luverted order 

42. A Battalion in Double column d^lojing .... 

43. A Battalion in Line chan^ng front, by the iDtennediale 

formation of Open column, on snj named Company 
FoBHiTioN- OF Squares. 

44. A Battalion in Column, ftrmlng Square .... 

45. A Battalion in Double column, forming Squan . 

46. A Square prepariDg ti) resist Cavalry .... 

47. A Battalion in Square, re-forming Colunin, or Double 

48. A Battalion in Line forming Square on any named Com- 

pany, and re-forming Column, or Line .... 

49. A Battalion in Line, or Echellon, forming Company squares, 
' and re-forming Line, or Ecbelton ..... 

50. A Close column fonning Sqaan, and Ibe Square being 

re-fornied into Column 

51. A Square marching in any direction ..... 
53. A Battalion in Line forming Square two deep, and re-form- 
ing Line 

MOVEHEKTS, AND OKAKOES Or FEIONT IN ECHELLOK. 

53. A Battalion wheeling forward by Companies &oiD Line into 

Echellon 

34. A Battalion In Eehellon of Compuies, wheeling baok into 

Line parallel to that trom which it has formed 
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58. A Battalion in line, changing front on a Centn eompatiy, 

or on the two centre Companios.by advancing one Wing, 
and retiring the other ,.,,,.. 



59. A Battalion Id line, Bdvutcing, or retiring in direct 
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60. Be-fonuing Line from direct Echellon 

61. A Battalion In direct Ecbellon, fonoiog Line tn a 

direction . 

62. Street Wbino 
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A Battery of Sii Pieces of Ordnance. 
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march. 7. To form column of divisiouB in rear of a 

flank 

». TaformcolumuofdiilGianainfrontoraflank . 

9. To form column of divisians on the centre divisioD . 

) change front to the rear 

1 change front to a flank 

!. To advance from a Sank, in column 

drance from the centre in double column of anbdiriBions 
lore from a flank along the front in a colnmnof dtrisiona 
.. To advance from a flank in echellon of Bubdivisiona . 
I. To advance from s flank in echellon of divinions 

etire from a flank in column. 18. To retire troin the 
centre, in a double column of subdiviuoni. 1 9. To retire 
from a flank b; alternate half batteries in action . 

20. To break inlfi column to a flank 

21. To incrcaie,and diminish the front 

22. To bring the rear to the front, in succession on the march 

23. To form li - - - 

24. To form Hi 

25. To form line on the . 

26. To form line to the r 

27. To form line to the r 

line to the rear, i 

line to the revers- 

30. To wheel into line . 



n the leading diviu^ 



sr on the leading division . 
tar on the rear division. 28. 
n the centre divieion. 2E>. 
flank on the leading division 



31. To deplo; oil tbe r«ar divbioD. 33. To d^aj on the 

centre diTbion. 33. To countennarvh 
34. From double colamn of Btib-dlvisiooB, to form line to the 

front. 35. FromdouUe oolumoof sub-diTisiooato foim 

IiupectioD, and Beilew 

Eqdiphcht op a Battert. 

Packing the entrencliing tools, camp equipege, Ac . 

6 Poooder, Gun 

6 Poandfr, Gun, Amttiunilioo Waggon . .... 

12 Poonder, Howitier 

12 PoDnder, Howitzer, Ammunilioa Wa^OD .... 

9 Ponnder, Gun 

9 Poonder, Gun, Ammunition Waggon .... 

S4 Poonder, Howilaer 

81 Poander, Howitier, Ammimitioa Wagon .... 

12 Poonder, Gun 

12 Founder, Gun, Ammunition Waggon. . . . . 

32 Pounder, Howitier 

32 Ponnder, Howitier, Ammunition WaMon .... 
Ordnance, Caniagee. and Appoial]nenta,Weightof . 

Weight of Bldere, Harness, &c 

Detail of a 9 Fr. Battery, R.H.A. War establishment 

DeUil of an IBFr. Field Battery, RJt. do 

Detail of H 9 Pr. do. do 

Detail of a 32 Pr. Howitzer, Field Batlerf, S.A., do. 
Detail of a 9 Pr. Battery, R.H.A., Home eaUblishment . 
Detail ofa 6 Pi', do. do. do. ... 

DiatributJoD of 9 Pr. Field Batteiy. R.A., do. 

On the interior maaagement of a battery ' . . . . 

XdSfto harnesa ......... 

Embarking, and disembarking ..... 

Embarking guns, and carnagea , . .... 

Embarking the hortes 

Appucatuw of Field Abtillebt. 

General remarks. Ammnnition wnggons .... 

On tlie march. AdTauced gnard 

Croasing fords. Passes ofbridges 

- We,4c 

Eira&MriHa, and PicEEnira. 

First method 

Second method. To strtke the eMHopment 
Weight, dimensicns, Stc, of tents . . 
Horses. Power in draught, &c. . 
Uanagemeat of draught hoiaea 



PABT ,VII. . Vetbbciabt piBraTTKno. 



Catlurtie mtt> .. . 166 

Fdirifbgc mau 1 57 

SediUTemau . . Ibl 

DioretJemMt . . 157 

Ahcratire niea . . 158 
Aati-flparaiiodic dmi^L. . 15ft 
rermUiige, uul Tonic powder 199 
Anti-pargitiaa nun . 159 



d^hUnlmk powder 
Bliiltring b^iiid 

Difmlivt nalmtat 



PART Vril, CONSBETE B 
On firing Rockela i i i . . 
Eleratiaiu, Bange^ uiii -LcDgUia of Face 
EmrdM of BockeU .... 



PART .IX. .SEBVICB,AHS MUIAOBHRHT O 
PaBT L Ltver, tud Randspiki .... 
Slewing. Ptnching. Cross TifUDg. ^rbudding . 

Falcmnu, sod mja 

LUUngjack 

Boilers^ Cnb ca^stan/sitd UmporarT Wiadlau 

PaBt II. Serving, and workisg httrj ordnaDce 

General deUfl of datiei for DetmAment* . 

Oraenl lilt af Sbmt nqnired fin service of -Gnus mi slaodini; 



Eiercise of Gnni on Stwding csrrisges . 



« of GDI 



ID TrsrelliDi 



Mejor Clerk's Platform . 

Exercise of Guns on Dwarf, and CasBinale platfon 

Hot Shot Detail of dutiee, Dlansila rsqaited 

Hollcn-Iron, Desoription of, Lc. 

Naral glides, Men- required, &c 

Guns, or Carronades oQ. Depressing cnrriagea , 

Eierciae of Ten inch, ind Eight inch Howkier 

Eierdae of Mortare on Staadii^ bads, and ground Platfcmu 

StOTee reqoiped for the serriM of Mwtoia 

Lapng Mortars , i ^ . ■ - - 

CaicBssea, and Light baflfl. Pound shot, and stones 

FitHigtiy night, KipedientB ftj. '. ■. '. 

SiedgeS, Deaftriptlon of, &c 

SKng Gart, Stores- required. Detail flf duties, 4c. ; 

^nging > GUD. Unilii^tig ditto 

Waging a Uortar. ■ . -■ 



BneliDgiTig >.Uortar 

Slinging, and muliDEidK ■ UortU' bed 

Sling Waggon, Artidea nqoirc^. Duties, &c . 

Pnition of Uie Can, uid Carriage , 

BiBDoanting the Oun, and Carriage 

Slinging Hovitieril Slil^og Mortars . 

Singing Uortar beds 

Triu^k Gyna, Stona nqafred. Duties, &c. .. 

Tvraise a <Jun, or otber object; and to mounl, a 

bGud, orfiowitHr.on, and fruni aStandiogcairiiige; or to 
■hifLit from DueCaiTiage to another 

Qibraltv Gja. Stom required. Duties, tut, ... 

Mounting, and dismonntiag Ordnance witbout a G^n 

Implements ifc[uired for the mansuTres . , ■ . . 

To dinnennt a Oun , breech foremost, oter tbe trail of ■ Tn- 
Telling cairiage, and also to mount it , , , . . 

fo mooat, and dismount Howitien , . • . • 

PARTS. AbTIELERT SERTICB,-E.IST iBMiN. 

Field Ordoanees Length, Weight, Charge, tie.. 

HouDtain Ordnance, Length, Weight, Chai^, &c . , , 

Mountain Ciriages, Weight ■ 

Bange tables'; Irota, and Brass gnna. Pound shot . 

i, ' IroD, aodBrasI HoVitzerj. C«mm<xi shall 

■„ ■ Iron GanN. Shrapml shell .... 

Biaai Qnns, knd Brass Howitzers. Shrapnel shell . 

Jna, and Brass Mortan 

Ku^ Plate*; Guns; fl Pounder, 9 Pounder . . : . 

Bouge PkatwiHoiritien; 12 Pounder, 24 Pounder 

Equipment:. Light, PieU, Indian Artillery ...... 

Weight of Ordnance, Ctrrii^^, Limbeia, AmmmiltioD, &c. 

Wt^htofGuns—j Pounder,. 9 Pounder 

„ . Hpwitzen— 12 Pounder, 24 puond^ , . 

Eqnipiaent ; , Siege, or Hearj Didnance ..... 

Weight of Ordnance, Cvri^es, Limbeia, Platronns, &e. . 

Pad^ of Ammnnitioa in tlie boigs of Light Field Artillery . 

Rtckage of S. Pauqder, Gun .. 

Kck^offt Founder, Gun 

fackas^ "f 12 Pounder, Uowitier 

Package of 24 Poimder, Howitur 

Paduge, and Stovcage of Small itorei 

PABT-Xl. -GniraEBT. Kivii. Quithekt. 

Practici] mlea, 4c. 

Bnultsfiximeipenmentsonlhe'Velodtinordwt, JK. . 

Hl-TAI, GUKHBBT 

InstruotlouB /or the Eierdse, and SerTles of great gona on board 
: Her Uqeity'i Ships 



PaaftiDDB, Aisemblmg at qoBrteis , . 3VT 

Detail Tor pliciog the Men 208 

HBBolDg twtli BideB. RroridiDg ■tora SU9 

Eierciae vith 14 men la a loner, nidctlt, or main deek Quo , 309 

Eieidse with 9 men Ioaq upper deck Giuk 810 

Aisembling at quarter!. Man both side* BIL 

¥mvidiagsUiT^:.BotA.>idtt.manntd < 311 

StatkiDa Tor casting looce a lover deck G ua with 7. men^ Beth 

tideimanned .. .. 311 

Grant gan eierclsa , 31S 

Eien:iH with 14 men to a lower, middle, or mab deek Qua , S13 

Eiercin with 9 men to on ngqMr dock Gnn- 213 

SbtioDs for .csating loote a main deck Gun wiUl 6. Mtm Both 

mlea manned .......... 313 

Onlers-forUanualeiercice .. .. ......'. . 314 

Hemar^B on the djflereiit Firipga ..... . . .214 

Airangcmrait for V^bliog botli aides 21$ 

Instrostionsfor a.Sim'iJtanequB coDoeBtrated Fire . . . 315 
Dismotmtini;, aqd MouutiD^ , . ..... 218 

ReTolriug Gun eierdec, with a crew of IT men, and upiraida , 3tB 

Ejiercije with 17 Men , 217 

StatioM far castiog loose a KevolFing Gun . . . .217 
SlationslbrcBatiiigJooeeaBraadaideFivotnna . , ,318 
SwvicB Cbai^ea for Gun», So. Double ihofting . , ,218 
Allowanee for the Deflection of Shot, oocaaioned by tlie wind , 311) 
Mortar exerclM; 13 inch Sea semce Mortal . . . .319 

Exercise with 8 men. in a mortar boat 310 

InslriT^tions.for t^e Qs^ofBcdhot.Shot. . , . , .820 
Precautions for JoaAing Gune witii Had hot Shot . . . 22\ 
Tabli^T-AngleB eubtODd^d by the Mainniasta of French ships of 

War betwe«n the w.ater line, and the truck, with the cor- 

regptmding distances 323 

Table-^Angles sulstcnded bj the MaiuniiiBts of French ships of 

War between the water iine. Bad the tjipmast ci-osalrees, 

. &c.,,4c. 233 

InitnigtionE, for aiyutting the Wooden side Tangent scales to 

Ouns, Bn4 lor ^heir ijse , 22* 

Banfies withjronprdaa^ice. 3ea service — Guns, 10 inch, 8 inch, l'2^) 

68 Ponnder, 8S Ponader \aaa 

Eangea with Brass OrdBanoe, Sea service — Howitzaa, 24 

Poupder, ;3 Po.under— Gun, 8 Pounder , . . .327 

PARTSII.; Battebies. 

,' pBBMiNBBT..AHD Field MMlMCiTWH. 

DeKTiption of Batteries, Embrasures, &c 328 

Dimenaions of parapet requisite to be proof .... 229 

Dimaisions of an elevated Gun baUery 229 

BfawAioDS for tradog a battCTj . - . . ..... 32» 



&dt«: from m enemy's 6re.. 
Epvilments, El«TBteil stailrbag batteiiea 
Kdf-sqoken .biitt«ries. , SDnkea gun boUcria . 
tUodchct taitUtiM 



Saarollen ....../. 

Se5,ortttrf 

Flalfbtma .. ,, .. ., 

Aldersoo's pjalfonn 

Dlmeiiwoai, uiil wtight of platlbniia for gilDB, &tL . . . : 

Curying, sod lajing dairn, GHn, Howilur, Uorlari aiti Uadns 

plsU«ma 

BKBch. Td bant Dpe^ gatiq of fortrsaei, &c. 
So^glidden ........ . . 

TortiBaatitm, descriiitioD ef 

.Rampart. Interior slope, temfian, Fanpet, 



TiAUtte. Cordon. EMaip. CoUDteiscsip. Faea. Fbnk. 

BaetJdU. Corlahi. FTont of fartiiieatHm.s Ditch. Corend 

way. Glaos. . PU«a of ■rms. . Stillf ports. TntT«rM> . 241 
Citadd. Esplanade. Body sT Uie place. Outworks. Tenaille, 

RaTtSn. .Horn. work. Crown work. Lunettet. Tenmlloni. 

FlCche. CapCDUier*. Cocietle. Batardesa. Ramp. CiTslier 243 
Farallda. Zlgctgs, or rowh of CMnidaBication. Bedm. 

Kedanbt. . Star Fort. TMn de pont. Lines. Epinlment. 

Loep bolia. Pilisadas. Fnisea. Cberiui de friee. Abattia. 

Hurdles. . Troua de loop 343 

Fmnaaent Fortification. Remarke, and gOMral rules . 244 

Vauban's first system. — CunttnKtion of pbm .... 34< 
Profilcj or section ofVasbwi's first system . . . .349 

Kodera system, names of juris . - 34!> 

Field Fortification. Remarks, aid g^ieral nilea . . 350 

C»paeit;r of figld works 351 

Te find tlie quantity of earth. for parapets, and banquettes . 351 

To find, rapdly, djtt« ditt« . . 351 

To compute tbe ranteait of the ditch !S1 

Tefindtbebreadtlioftbeditci 2U 

Constructioa of ^d works. The redan. The luoeite. The 

aqoaie iviitoutit. Tfae pentagaiuil redoakt. Tka heiieoBa] 

redoubt. .Tiie circular redoubt. The s»«- fcrt . ." .253 

The Eeld fort with bastioiiB, and half bastion 253 

The bri^ head, or tSte du pont 259 

lines. Brklgea. Paaaagw. TnTersca 353 

Table— DimeosioriB of )[«rapela,dildiesi 4c, of field woika . 254 
Simple methoda of tracing field works on the gmoud. Squai'e 

t^oabt. Pentagonal redoubt £54 

Beiagonai, Octagonal r^oubta. Knmt of tiirtificaliDa . . 255 



^ABT XIII. BSITOES, AND POSTOCUM. 

BbiDOES. — 1. To find the namber of plunks to fbtm s float . 

2. To find the aomber of casks to form a raft 

3. To Gad the nnmtwr of Boats, or Poatoou 

-requitwi to ■opport ■'giTHi' might 

PaHT0Oiia.->'Lufe - . ■ 

■ Small ■ . 

PART XlVi FineiTORBH, 

Caws. Caniiles, BiKiwD 

Ciackers. Eaititquake, artit)ci&l. . Gorba 

Iron Baud, (ft pouqded vm . . 

Leaden. MarnHiiB. Mnliqg guijwwder 

Portfires for iUoniinaUoDB ; qr l^pe^ie of tances 

Sain, gold, i^id silver. Kockets, lio^ 

Bockets, signal 

Sal^V^ pulreriqed. .To extract saltpetre 

Serpents, or sqciba. ^ells,,or aerial globes . 

Showers of Bre, ot cosc^ea. , Spur fire . 

Sana, <>r Wl^eek, fixed, and moTHtde 

Tooiji pup^, W|ieels, jiia, or Catharine 

Coloiir^ firqs for iUumvut^DQS 

PART XV. Mathematics, 

Cbarat^ers, (larks, or Sigoa 

fieduction 

Kale of Thr^, or Simplf Proportiop 

Fnetiofis 

Reduotion 

^Addition. SubtractioQ. UultiplicatioD, DiTlsioi 

Hole of Three 

Dsotmajs.-^^ddition 

Subtraction, M|ilti]dkation. Dicisioo 

Jiednqtion , 

^ule vf Thfee. J>uod^ina]s 
Table of We^bts, .and Uenanres ; English, and French 

- InrolntioD, <!r Raifingof pow^ 

Bx^ution, Of Eitijactiog root; ..... 

Table of Square, Cobe^ and RooU 

PiliDK pr Shqt, and ShelJ 

Tf find.tlie number of bidls in a complete pile . 

Dumber of balls in an inoomplete pila 
Table lor oomputing tbe content of pilea . 
Cordage. — To find, weight, aj^d str^gth of a TO^ . 
'" ■ ..-To'find the weight pfehalM . . . - 
. To .find the weight that may be liftad by a.^hsin 



Iron SoiLi. — To find the weight of round, and aqnnn 

To find the weight that may b« laMaiaed, or 111 

bj round iiiMi rode . , . . ' 
To reduce cubic fe«t of wrought irou into tn 

Giidera, Weight of 

Timber.— I'd fiad the area of a plank . . . . 

(jmtent of thnber_ . . . , 

weight of a tree . 

Tonnage. — Table of toniu^, sod weight of oarria((M 

To ascertmii tbe Toon^ of Sailing Teasels 

.... of Sleam Teswls 

X. — Uecbanical powerB 

The Lever 

. The Wheel, and Axle . 
. The Pulley. TaiAlei . 
. Combination of^inllejB 
. The inclined plane ■ . 
The Wedge. The Screw . 
. Compound DiachiQee . 
Friction. Unguenta . 
TransTeree atrength of materjale 
Adhesion of Nai&, and Screws 



Gravity. — ^lecifio gravities of I 
To find the m^il 



of a body, 



m^itude, weight, or epedtii: grarlty 



■ fluid . 



Quantities of two ingredients in a compoun 
Diameter of a sphore, or globule r . 
Table ahowing the Weight of a cubic foot of materials 
Motion, Faroes, etc. Body .. 

DeBBitj. Velocity. Momentnm,. Force. Gravity 
Momentum, Amplitude, Time of flight. Time of descent 
Practical Oeometry. Definitions .... 
To divide a line into two equal parts. To biwct an arc 
To erect a perpendicular. To let &I1 a perpeadicular 
To draw a line paiallel to a given line . - . 

To divide au.angle ■. ., . 

Tofind thecanbeofadrcle 

To describe an equilateral triangle — ditto, a square . 

To inscribe a square in a drcle ■. . . , 

„ an octagon in a circle ..... 



„ - a heiBgcm, or a dodecago 

Td inscribe a pentagon, hexagon, or dec^n, in 
To find the angles.st the centre, and circumfere 
To inscribe a polygon in a circle 
To droumscribe aj^rcle about a triangJa . 
„ „ (bout a square . 



Ta cin?imscc>be a^nus alMHta.dhJe . 

T* ndQce a JJap. pr PUn . 

Veua^tion of FlfiiM 

Tb 6nd,tlw Vea ofa panllelqgnm 

„ . ofatrisngl... 

J, of a trqpeuiipi, iy cf.A tJvpenud 

^ of an imgoUr figure 

„ ofa figure, haTing a J0tt bamdvd bjr a eurra 

To measure long imgulir figorei , 
To Gad the dumbdr of iqDare mraC, jic.,'in preoeding fign'rea 



„ 'the area of a circle 

„ the area of a ditular ring . , , . 

,, tJie length' of ADy arc . . < , . 
. „ the area of a Hector, of a leginent . 

„ ' „' of a sobicircle, ellipse, parabola, Sec 
Heitnintion of Solids. Degnitjoni . , 

To fiwf the Hiper^ciH of a prinu, or cjlfodu . . 



rorface 



a pyrai 



surface of tie frustrum of a pyramid, or oou 
•olid coaUn't afa prisDa, or rjlioiikr 
coat«Dt of the loUd pait of a hollov cylinder 
aoliditf of the fructrum of a cylinder 
content of a pyratnld, or cone . 
■olidity of the fnutrum of a coot, or pyramid 
BDrface of a sphere, or any segment , 
wlidity of a* sphere, or glable , , 

p hemisphere 44. 

solid coQtoit of a spherical segment , 
diameter ofa sphere, its lotiditj giTCD . 
weight of an iron shot .... 
weight of aleadea ball _, . , 
diameter of an iron sliot 
tttameler ofa lesdeu ball , , 
weight of ail iron shell .... 
quantity of powder a shell will contain . 
site of a cubical boi to contain ponder . 
gaaotitj of puwder to fill the uiimber of a 

or howitzer . , .. . 

qoaotity of'powder to iill a rectangular box 
quantity of powder to fill a cylinder 
■iie of a ahetl to contain a giren weight of powder 
la^h of a cylinder, or bore of a gan to be filled by 

a given weight of powder . 
content, and weight of'a piece of ordnance 



Eidt«iiie of Ueneuration 



Ofthe.Circlt; CyliDdei; Spl]CT«,*c . . . . . 330 

OftlieSquuc; Becbmglt) Cabe,&c S33 

T*bleofth«£urGuea,udSaliditie(ofbodie9 . . . . 33Z 

OrTrUsglM; FoljgODi, &c.. 333 

TaUe of the -Ana nf Kgalir Foljeaat ... . . 333 

OfEllipam; Cones; Fr<utniua,£a. . . . . . 331 

PART . XVI.— TBBsoxojnrRT, 

DcfinitJons ...-.■ 33S 

Methoda of r«wilviiig TriangW 33S 

U<eful theoramfl, md cAvllaries 336 

TriionoiDetry witlioiit Lo^rithms 338 

Tabic of atXarsl shies, (iosiaej, tHngenU,-&c 333 

Application «f tri^noiartTy *>ilhoat LogarlUima . . , 340 
Table-Pshawing the Rfeductlon id feet; &c, upoa 100 feet, at 

anglu or elevitlon, md depression . . . . . 341 
Table, shoiritig the nte of Inclination of [nclined planea, for 

anglts of aleration ■. - 349 

Snrvejlne, ami Keoonnoitring. Heights, and IHatancea . . 343 

Htthadsofaw«rtaimDgHe<g)ita. ..... 343 

l.'By meaDsofapocketMitant 342 

Z- ■„ a portable barometer, and therraometer . 343 

3.' „ the RerannoitriDg protraotor . . . 343 

4.-Bytheal)ad(>vortheobject 344 

5.' Where then iaao shadow 345i. 

A.'By the tangait acile of ■ gim 345 

T-BymeMwoftwoirfokets 346 

Methods of ascsriw'ning DistSDcea 345 

1. Bf meaDa-of the settant . . i . . . 345 

2.- • „ -a pocket seitaot 346 

3. ■„ the prismatic compaaa .... S46 

4. • „ - the Reaumottring protrartor . . . 347 

.S-B, 7,.&8.. Pkketa-. 3*8 

9,- > „ . the tannat scale of a gnn . . . 349 

10.. -„ - Uh pei^of a rap 349 

II, -„ ■ the report of fire-aniii .... 3.W 

12..B7^e>i^t,toestiina(ediituins, in theEeld . . 350 
To tt^reree Roadi 

Bf meaok of the Recolmiritring protractor, Ik. , , 350 

SODDd.- Veloci^ of, &e. ....... 351 

. To aaoertaia the (llstance, bj the report of fire-arms . 351 

Raconnoitring:. Memoranda ;- 352 

Natur&of each District, be. Riven, Jic, Bridges . ; 352 

Perries. Lakes. Papiilaljoa, Sec Roads .... 353 

Camps, and Poaitiena '. - 354 



(, Google 



ARTILLERISrS MANUAL, 



BRITISH: SOLDIEB'S COMPENDIUM. 



PART L, 
FiEXD exercisb; and evoldtions of infantet. 



. AitiUeiT CuUnci 1«53 FBttnti.' 



Sword B^onet } Length . . . 

b^oDd mntzle'l Wdght '. '. '. 
AnU eompleU '/ LedgtA '. 

wHh buooet \ Weight . . . 
- The Rifling la -3 groavtr and one tun 

"■'■ • ■■•■{Sr:V:- 

Charge of Powder, 2 dram F. 0. 
Wel^t or 20 Roond^ with 2S Cipi.s 1 1 

i. Enfield &de--:udArt:'lS$3'Patt<in. 

^ ■ •. -.{S^. 

Thne grooro, one turn, ii 



Bayonet , . , 

Conpleta with 

BoToiMt . 

Sidlet . . 



LtDgth beroDd 

Weight . 

Leoglh 
, Wtight . 
(.W«iglit .. 
\ IMuDetcr . 



■&77 in. 
Stt.U)« 
e )b. TJ at. 
lft.IO}in. 
1 lb. 1 Job. 



4 ft. Tin. 

8 lb. S 01. 
1 ft. 51 in. 

11 oz. 
6 il. 0) in. 

9 lb 3 oi.' 
630 jr. 
■55 is. 



2 KDBEITS, ETC, [PABT I. 

Charge, 2| drtuni F. O. 

Sixty Koondi and 75 Capa = 5 lb. S oi. 4 drama. 

3. Viclorto Carbine ; (For CaTatj.) 

I L«Dgth 3 ft. 2 in. 



Charge, 2^ dranu F. O. 

»™ ~™.,i^. / Lengtli 3 ft. 6 in. 

Aimcomplete . ^ w«iht -. . . 7 lb. 8 ox. 

i. Sharp*! Bnech Loading Caralrj Carbine, (Long.) 

''•^'- • ■ Vt Bora -577 in. 

KDinb«T of graoTM, 3 spiral, 1 turn in 6 ft. 6 in, 
BolUt / Wdght 530 gr, 

(Fritcbett'i) \ Diameter -368 in. 

Charge, S} drama. 

^■»p'»--{!f.'g; ;: : : ■.■.■.■.: 'I'.'i: 

5. Sharp'i Breech Leading Cavalr; Carbine. (Short.) 

R.~.i i I^gth 1915 in. 

*^' I Bore . . . , ■ -577 in. 

Number of groovea, 3 afural, 1 turn in 6 ft. 6 in. 

Bullet /Weight ' 630 gr. ' 

(Prifchett's) ■ \ Diameter . . ' '588 in. 

Charge, 2} disnu. 

a™-,*" ;{1;^^:;.: : : : : : 'Vlt 

6. Cavalry Piatel. '(^T'geJ 

Barrel f ^*'**^ . 10 in. 

**™'- • ■ • t Bore -577 in. 

Knmber of groovei, £• ^iral, 1 torn in G ft, 6 In, 
. Charge 1 drafii. . 

Bullet . .- .i-?:^" ....■:...-.- 390 ET. 

• ■ • I Diameter '568 in. 

""■•"»'•" i vSlf. ;: ■■ ■: ■; : : : :■ :■ 1%%^. 

7. Nanl ta&e. ... 
1843 Patt«n. Percuuon musket. Rifled wHh 3 or 4 grooTea. 

Bnilet with iron f Weight 848 gr. 

cup • ■ I Diameter. , ■ , , -7(6 In. 

Clwrg*, 3dnm>'F.<l.- - ' - , 



,vsic 



PAHT I.] MANOFACTUEB OF 



MANUFACTDEB OF CAETEIDGES. 

1. ErcryrMmit if to be initractcd iuthe mdliodaf DUinabctnring 
outridgn 6>T bis rifl« In Ihe foUawing nuiuier : — 

3. Haiing cot tfa« paper iccording to the size and jatlena Aowa 
ID jAue, for cartridges for the rifle-moiket or carbine, — 




BllT^ 




ij« 



Outer Eaitlape, < 
*_ Patlero Ni 



A. 



1. t^ma the pouider-^iKi. Roll the atfff paper, pattern No. 1, 
tightly about £} times round the " msndrel," which is to b« 
laid on the side opDoeita the acute angle, or AB, with lU 
base cotncideat with the broader side, or AD; then pUca 
the ** inner eavelope " paper, pattern No. 2, on the top of 
the stiff paper, with the side opposite the acnte angle, or 
AB, pf the former about J of an inch from the acute angle, 
or CD of the latter, and roll said euTelope tightif on the Etiff 
paper and mandrel ; after which slightly twist the end that 
orarla^ aboat j of an inch, or AC, aiid fold ft into th» 



BLANK CABTBIDaSS. [FABT I.: 

bonow it the bsK of Uw ranndrel, making dk of the point 
of tlie " tbmtr," to cloM tbe folda and adapt the paprr to 
the csrlty, which Is to rtcelye the point of tiie bullet, being 
careful to eecme the bottom of powder-cue, so that no 
powder can escape tbereftom. 

2, Ignite th> bullet tnith the peader-caae. Put -the point of tin 

bullet veil into the cavitr of the pnvder-caac, end [Jaca 
both Eo liied on the side of " outer envelope " paper, pattAn 
So. 3, opposite tlie acute angle, or AB.and about ) an inch 
from the broader aide, or ACj roll the ''outer enTelope" 
tightlj round bullet and powder^vae with the mandrel atill 
in it, then twist or fold the paper that oToiap^ and tie it 
aa close as possible to the base of the boQct ; afW which 
place the base of the cartridge on the table, and withdraw 
the mandrel with care) bj preasing the powder-caie willi one 
hand while raising the mandrel with the other, ao as not tfl 
aeparale the pDwder-caae from the bnllet, both of which 
must he hept ai close aa possible to prevent any plaj at 
the juncture, which would soon rendra- the cartridge un- 
■erviceable. 

3, Chargg the powdir-caie. — Place a funnel Into the mouth irf 

the powder-case and pour 2} drams of powder (represented 
hj Baud) or a lees quantity, according to the arm used, into 
"^ ; remoTc the funnel, being careful that none of tlie 



nvelopes close to tbe itiff paper of powder-case, and 
giving them a alight twiat with a pressure inwanli, lajiDg. 
the ends on the side of the cartridge. 

The slits in the outer envelope are made to fadliUte its 
detachment from tbe bullet when fired. 
4. LiAricate the cartridge. — The cartiidge being complet«d, dip 
the base np to the ihoulder of the hulte^ into beeswax, 
melted. 



LOASIHO TTITH BLANK CARTRIDaES. 

Blank cartridges are compond of the same numbei of parts as the 
^arrke ball cartridge, vii., an inner bag, eoutajuiug tbe pawiler, a 
mock Iwllet consisting of a paper bag, with a muslin bottom tilled 
with fine-grain powder, and an oataide bag Ui contain both. In otda 
to insare the Banh of the discharge igniting the powder iu the mock 
ballet, and to prevent Its being projected from Uie musket entire, a 
portion of the bottom of the uutside bag ii cut away. Tbe operation 
«f loading with Ihe blank cartridge is to be performed in ejactlj the 
game manner as with the bail cartridge. Care must be taken tliat the 
cartridge is revirifd after the powder ti poured into the barrel, and 



P.ASTI.] 



BBOwimra ouiT ubkei^. 



BHALL ABH AMUVSmOM. 

Bimemioiu (j Baft*. 
. t^ngth, 1 ft 4 in. Depth, s; U. Bnultk, 7^ in. 

JBdndiDg the cUat, 

WeigM of Boxes. 

Empty, 7 lb. 6 oi. 

Qjnimti end Wtigkt of Bamit, and Bacei. 





itorrd. 


»™. 




Ho. 
tridB». 


af' 

CI* 


W 


No. 
o(C.r- 
trtdg* 


No. 
of 


Wdght 


KDeMasket,Pattenil8*2 
Rifle Musfcet, „ 1853 
Artillery C»rbin« . . . 
Victo™ Carbina . , , 


500 
700 


625 
875 


79 


560 


700 
835 
750 


lb. M. 

60' 6 
63 



DIHTttUCnOKa FOR BBOWNDfli t 



lalTed in one gallon of mH water, t 
6 oniicet of Spirita of wine \ 

lofiteel The miitiii 

aire sublimate I glasS) nc 
b (piiiu of Ditn I bottles. 



H ^mta 01 



8 „ „ Niti 

PteriooB to comineQciDg the operation of browning, it is neesssiry 
that file barrel should be made qaite bright with emery or a ^Dt 
■msoth Sle (but not bumished), after nbioh it mutt be caiefully 
deaoed from all greasiness ; a email quantity of pounded time rubbed 
well orer every part of the barrel ts but (or this purpose : a plug of 
wood ii thfo to be pvt into the bom of the band, and Ike mixture 
apjJled tb e»ery part with a clean sponge or rag. The band Is then 
lo be exposed to the air for twenty-four hours [ after which it is (a be 
well rubbed over with a SUtl acratch-oard, m Scratch-brusA, luUil tbf 



6 FIELD ISESCISE, [FABT t^ 

rnat i> cntlrdf raoored ; the miiture maf then tw Bpplicd (gain, x 
beTora, and in a few boan the barrel nill be inffidently CDrrudnl for 
tbe operation «f acratch-bruahing to be repeated. Tbs lane proeeH of 
■cratdiing off (he rtiat and applying the mi ilnre is to berqieated twice 
or three limeB a day for tour nr iira daja, by wbich the barrel wilt b« 
made of a Ytcy dark'brown colour. 

Tbe barrel is then to be ejpoeed to tbe air in a worm room For 
twelve bouia, after which time it ia Id he well rubbed over with a 
bard hiur.bruiib, or annourer'i bniah, nntil the rati it entirely removed. 
Tbe Diiitare is then to be applied again tn the same mannei' aa beforCj 
and in six honrs the barrel will be anffidently corroded for the opera- 
tion of leratch-bruahiiig. The procfsa of acrntchjog off the mst and 
applying the miitore ia to be repeated twice or three times a day for 
four or five days, by which time the barrel will be of a daA-brown 

The mat which to raised by each anccesaire application of the 
mixture u alwaya to be removed at first with the hair-bnub prerionsly 
to uiJDg the acralch-card, as the Utter ia otherwise found to remove 
thebrowning. The operation of scratdiMsaidiDg ia only to commence 
nf\er the »cond application of the mixture. 

When the barrel is sufficiently browned, and the nist has been 
cnrefuUj removed, it Is to be placed in boibng water for three or four 
minutes, in order that the action of the acid miitnre may be destroyed 
and the rust prevented from rising again. The barrel while wnrm ia 
to be robbed over with sweet oil, or common olive oil. The operatioD 
for browning should be conducted in a def ahd'warm room; a 
lempemture of about 70 degrees ia the most faTOurabU. The locks ara 
on no account to be made « the huilening colour, ss the repetition of 
the operation of hardening baa a very injurious t«ideD<7'. 



HELD EXERCISE, AND EVOLUTIONS OP INTANTRT.* . 
UABCHDia. 
PaHT I.— ^.7. length of step. 



N.6. When B soldier takes a aide pace to clear or cover another. 



,TABT I.] FDHKBALS, 7 

■■ in Ibnaing iaaz deep, which will be hcnafUr deocribed, lb* race 

win be 21 iaclKS. 

In atcpping back the pttx a 30 Inehei. 
S. 8. Cadence. 
In eloir Vme 75 stcpe ( <2 jardi 18 fDcfca) areUkni 
Id qidck time 108 „ { DO „ — „ t in > 
Id doable time 150 „ (ifiO „ — „ J ninale. 

^.41. Op«i*or(brA<""'^^'>'(- 

■fRew rank, take open order, Msreli — Re«i rank, dreM — Eje«, frwit 
— Rear rank, take cloie order, Uarch. 
3, 44, Open order on t\e March. 

f Rear rank take open order — Rear tank take doK order. 
S, 57. Breaking off Files. 

tThroe Glee on the lefl, to the righHiii»— Left-wbeel. 
TTie front of (A» Sguad mai/ be furOier redaced by any numier of 
files; luppote Two: 

fTwo men on the left, to Hie right-tarD— LefUwheel. 
Any namber of Fika that have been broken off may be again ordered 
tothefrtMti nppoae^Three : 

tTTirw eiea to the fwot— Two flies to the fnont. 
JB the Filea may be bnyagU to Oie front at once iy the JPord^- 
fFilea to the traai. 

FDNERAU. 
PaBT VI. — a.2\. Directiont for liaieral partiee. 

The Hcort will be drawn up two deep, with opened ranks and 
QDliied bayonets, facing the house, or marquee, where the corpae i* 
lodged i when it is brought out, the officer commandiog will proceed 
■s follows : — 

Present aoms — Retbbse abks — Rbas iiank take close 

OEDEB, MaSCH — Bl COMPABIEB (oR SUB-DIVIBIONS), iEFT 
WHEEL, OB ON THE RiSUT BACEWABDt! WKBGU-^-QniCE MABCH — 

Halt — Dresb — Rear bake take open ordek— Marcb— To the 
LEFT — Face— Slow— Mabch. 



■ IKitdtif OmmandandDirtctlau:^ 

__1« ire printed In .■ . . 8li 

The Eiecattn wotde. ftc t B> 



6 MAKUAL EIEBOISE. [pABT L 

The rmulndcr of the proceniim will be tliiu fiinDKl i — 



PKU-^mrtra en esdi Bide of the onrpse. 

Chief mounieis. 

OScen, BT Nao^MninMoiied offlcsts, tm nd two, aceonlk^ tu 

nok. Die juulsn in front. 

Wbn the head of Uie proessiai arriia near the spot wbere it it ts 

meet the Clergyman — 

Coitp&HiEs (OS SuB-onrsionB) i£ft tdbn, biqht whebl — 
Halt — Ranks ikwabdb face — Fbont baks focb paces step 
BACK — Uabch — Rest ufwi voub arms bevebseii — Stand at 

Tit Ooipie iaviog paaed IRraigA — 

Attehtion — Retebse abks — Rabkb, kidbt and i.eft face — 

Slow harch — Halt — Fboht, u&m near tin grave and fatag 



Tht Faofral sennce tnSl be perfornied, after wftfci— 
Attentios — Prbsent abks— -SnonLDEH ARus — With blakC 

CABTEIIWE, LOAlJ^FlEE THREE VOLLEYS IN THE AIR— RBADT 

After firing Three ronnde (he men will be directed to " Older utM 
— Fii bafOHta — Shoulder arnu," esd the ruiks will be rioeed. The 
escort will then be manJied back to camp, or barraeka, in fouii, eub- 
dirliioiis, or aecliaus, right to fnnt, in quick timr. 

a'. 22. 



TAe ifattual exerdsefar Troc^ oi 
Werrfa of command. 



-Three. 

2. Shonlder.arm*— Two— Three. 

3. Order, anne— Two— Three. 
t. Fix, bayonets. 

5. Shoulder, armn — Two. 

a. Present, arms — Two — Three. 

7. Shoalder, arms — Two. 

B. Port, arme— Two. 

9. Chiuvey baj-onete. 

0. Shoulder, amu — Two; 

!. Older, anna — Two — Tbree. ■ 
}, Adrancc, arma — Two. 



U, Shoulder, arm) — Two — Three, 
15. Support, arme — Two — Three, 
le. Stand, at ease. 
IT. Attention, 

19. Slope,' ama. 

20. Stand, at ease. 

21. AttenUoo. 

22. Cair;, anae-^Two. 
33. Order, anu. 

24. Unfii, iBTOBtta. 
25,-Stand,-at mm. 



, Google 



rABT l] 

3. 23. Tilt ai 
t 1. Stmif, traa — Twe. 



n^TOoa SKEiiasK. 



THiapa armed ida Vi« Bhori Bife. 

Sbonldcr, >ntit — Tko. 
Slope, ami — Tvn — Three. 



2. Shoalder, •rmi— Two. 

3. Order, Him— Two. 

4. Fii, BWDnb. 

5. ^ouldtr, aniu — Twa. 

6. PrtMBt, «r m» Two>— Thwe. 1 
T. Shodlder, anus — Tro. 

8. Port, arms — Two. 

9. Charge, sworda. 
TIm farcgonif mmoK fa appUodiJe for Serjeanti, aid lupenedu Ha 

" Fuait eutdiat" 



Slaad, at et 

Atletitioii. 

Cairf, arn—TwD— Thnt. 

Order, ama. 

UnSi, ■worda. 
Stand, at eBH. 



S, 26. Th* Platom Kn 
ami Short Rifle. 

t Platoon eiercisc 

1. Prepare lo load— Two. 

2. Load— Two— Three— Foiii^ 

Five. 

3. Bod— Two. 

4. Home— Two— Three—Fonr. 
&. Settiin— Two. 
e. Cap — Two— Three-^Fonr— 



!, and differtnt Fbingt for Vu Long 

ie bj moticpuj, itandiag, 

a Front or Rear rank, at 

jiLrds-^-ReadT- 
*n[ — Two — Tiirae — Four 



Cap — It 



From the Ci^jying potilbm. 

t Shoalder, arms— Two. 

Adrance, arma, or Shoalder, arma, with short Ride — Two. 

Order anna. 

3b " Order armt" from the potition of " Prepare lo Jead." 

t Older arms. 

TO LOAD, AND FIBB KNEEUNa. 

t Plalooa eierciw by Motions, as a front (or rear) rank, kneeling, - 
Prepare to load— Two— Three— Four. 

Load. Rod. Honie. Retom— Two. 

C19— Two— Three— Four— Hto— Sir. 

Jit a front (or rear) Rank at yardi — Readj. 

Pra«eoU-Two— Three— Four— Ftve. 

Load. 

From the Capping poiHion, hulling, 

t Sboulder, annt— Two. 

Advance, anna (or Shoalder, aniui, with Short rifles) — Two. 

Order, atnu. 

3Vo<^ iwiwd rtrt the Short Bifie mM ^teaye fire Tront rant 



p«p« 



[fabti, 

t PlBtooD eicTclH in Slow time. 



In QDJck time, Irad — Sbou1d«r, u 

Compwf (Right wing, or Battalion) " Fin a vall^ " 

LI jBTds— Rotdr, PnftnL Cease firing. Half-cock um 

WAm S fynot mlervUd (o reload a/ler firing — 

t Fire a volley, and sbouWer — At yatda — Eeatly, 

WAtn a Cotiinm, or Lou it rtguired to load — 

t With— Cirtridge (or, aa with Cartridge)— LuttU 



FIEINGS. 
8. 29. INDBFBKPENT, OB Fil.E-FIBINO, 

tFile-liring, from the right (or If ft, or from both flanks) of Com- 
pmies. Cammunce liring — Cease firii^. 

S. 29. ElEOOIBG TO BECEITE CATALBT. 

fPrepare to reaiat Cavalry — Ready — Commence firing from the 
ridit (or left, or from both flanks) of Faca— Cea«t firing. 

Kneeling nnka (or front face, &c., aa tha caw may require) — Pile 

At yards. Beady— Present— Load. 

la. tgaaret of luo d^, th^ front rank only aitl ineet to rttitt 
daaln/. 

S. 30. To FiBE i Fed db Joie. 

TAe Line drawn up at apm order, aith shotddered armt,ttndhayonett 
Jilted. 

tWilh blank cartridge— Load— Ready— PieaeDt, 
The right-hand man of the front rank oommence) the fire, ichioh mil 
ran down the front, and up Oe rear, at qnick as poiiible. When th4 
righi'hand mm rf the rear rank has fired, the ahota till glance their 
eyei to tht right ia bring the firelock to the oappify pailtim, oni 
from thence to the loading poeitmn, and when loaded md capped they 
mil remain tleadi/, aaHayfor the iaords— 
tReaif, Preient. 
Sbonlder, aims — Proent, amn. 
Shoulder, ftrro»-r-Ordflr, arms — Three cheeni, 
When Jrtillert/ arepreteiU,and are ordered tafiretueaty-onegune, 
uoen aill be fired before each round of the Fm dejoie. 



f AST I.] BAYOXFT EXEBC3K. 

UfSPECTION OF ABM8, &C. 

S. 31. Manner of iapectiag a Company on parait. 
["Attcntioii — Fii, bajoncli — Shoulder, amu— 
R^-Msrdi— Port, ann»— Half-cock, anni— Rl 
anna — Eiamfna, araa — Rod — Home — RMurn. 
An iaptction 0/ the Appointments, Clothing, j-c, is noa to bt made. 
f Unfix bajoaeto — Hear nmk, take dose order, Uarch — Stand a 



BAYONET EXERCISE. 



Secnos 1, An nam u tlie Recrnit is salGcientlj instructed in 
^HorcMng; the Facing, t£c,\ Shoulder arma', Port arms; and 
Choi^ bayonet" of "the Manual exercise," Sqoads (not eioeeding 
liitni moi) may foil in with ahonldered arms in single rank, and 
close ii1e*i and be formed in two ranke for Drill practice, bj the 
following "worda <^ command," 

fPrejare for Bajonet eierciaa — Qaick march. Port arms. Charge 
bayonel Slow time. Second position. Third position. Second posi- 
tion. AdTaoce. Retire, Doable adraace. Double retire. First position. 
Shoulder arms. Oria arms. Stand nt ease. 

Section 2. AfW coming to t " Attention," "Shoulder anna,'* 
"Port anm," and "Chai^ bayonet" (as before), the Drill is re- 
sumed by — 

fDriU practice. Guard, Balance arms. As you were. Slow time. 
Points-Two. Ldw. Point— Two, High. Point— Two, Sbort«D arms. 
Point— Two. Second point. Point->Two. Guard. Shoulder arms. 
Older aitns. Stand at ease. 

Section 3. On mumiDg the Drill, aa pointed out in the prerious 
Section, It proceeds with — 

tGnard— Variationa of the Point— Right— left— Low— H^h— 
Right — Low — Guard, 

Section 4. The preceding Practices should be performed with the 
right shoulder and foot to the front, for which purpose the Squad, 
being brought to the poeitjon of" Guard," the command is given — 
•' About." 

The whole- of the preceding Practices are then to be gone tlirough 
by the same words of command, and the Squad is brought to ita 
proper front from the position of "Guard," as follows— 

tAbonL Shoulder arms. Order arms. Stand at ease. 



SBCnOB V, — Revie 



The Company or Battalion being in 



te . BWOBD BZXHOISE. [PABT t 

tPreparc for Bayonet eierciie. Quhl march. Revieir cierdse — 
Goaid. Point— Low, Point— Higfa. Palat SbocUa orma. Point 
Second pointt-Point, Guard— Right. Point — Left. Point — Low. 
Points-High. Point— Right. Prant— J.oir. Point. Gaud. Shoulder 
•row. Older onus. Stand at nw. 

TIm abore moTcmeiti are then to be goue Uiroogh nritli ttie rigbt 
aboulder and 1^ forward, the coniinand " About " lieii^ i^veu frOM 
the poaition of " Guard," by following the instrnctiona laid down in 
the preceding Section; and on the Eierdae being finished, the Com- 
pany or Battalion (after ccming to ttie " Shoulder anna ") te re-fbnned 
" Two deep " by the command, " Foim line— Quick march "— " Stand 
at ease," as hitherto directed. 

SBCTIOS VI. ATTAM, AM) DEWBDCS iaAISST THE SWOBD. 

For this |>ai^icise a Squad (in two ranks) is formed and eitendad, eo 
that the Files are two pacea apart,. with an interral of three pace* 
between the ranks, the front rank having ths swords. 

The Front rank being at " Slope eworda," and the Rear rank at 
" Shoalder arms," the oommimd is given — 

■fFront rank— Kght about face. Guard. Prove diatance — Two. 
Point— Point— Point— Point— Pfflnt— Point— Point. ShouUer arms. 

Coatinualion of the " Attack and defence " betweoi the two neapoua, 
as follows, bat first in two motkms— 

t Guard. Point— Two. Guard— Foinl. Goaid— Point. Guard. 
£baalder arms. 



INFANTRY SWORD EXERCISE. 

Words of command throughout 

THE PROGRESSIVE DraTRtlCTlONS OF THE DRILI 

The toordt in ZtoJici art to ten* aa a Caution only. 



I, AND POEinONS. 

Attention. 

Jtrti txiensien motioia. — One — Two — Three — Four — Fivi 

Fo^l position tn Ihret tnoliora. — One — Two — Three. 

Stcond position in two ntotiiini. — One — T<ni. 

Balance nioi«™— One— Two— Three— Four. 

First pceiUon. 

Third pcnttion in tm motioni. — On»— Two. 



,,;,lc 



ftuwi.] 




Fint—SFCDfid—Fint— Third. 

Fint — Second — TUrd— Second. 

Singic attack— Double »tta<*, 

Aijmux—Sbi^ attuk— Ret! n— Doable attack. 

front—Stand at ooe. 

Seotion II. 

PBEPABATOBT UfSIBUOTION WITH THE SWORD, 

JttteatloD. 

Draw fwordi — Return iworda — Draw swords — Slope swordi. 

Stand at ean. 



Pnpan for Sword eienHH. 
Rigbt pnre dlatwo — Slope sw«rdi. 
Front pioTe diitance — Slope iwordt. 

One— Two— Three— Four — Fire— Sii — 8«TCd. 
First Point-Two— Second Point— Two— Third Point— Two. 

Second— Third— Fourth— Fiftlt—Siitli— Seventh. 

Parry — Twoi. Slope sword*. Stand at tue. 

Attention. 

Guard — iDiide gaud — Outride guard. 



CntUiRe. 


Third goarf. 


Cntfirar; 


Fourth guard. 


Cot fire. 


Fiilh guard. 


Cutdi. 


Siith guard. 


Cutwven. 


Seventh guard. 


Finrt point. 


Two. 


Second point. ' 


Two, 


Third point. 


Two. 


S"^- 


Two. 



DBILL, [part XJ 



BE7IEW, OK DISPECTIOK EXEBOSE, 

AtlcnUoa. 

Prepare for Sword eierciM. 

Right proTe dlBtauca-^lopc iwordi. 

Front prore diitance— Slope awonb. 

Gatird — Iiuide guard — Outiide guard. 

On*— Tw&— Three— Four— Five— Sii—Serm. 

' Pablo— First— Second— Third— Fan;, 

Guard — tilope snords. 

SWOBB PB4OTtCB. 

Guud. 
Intidt, and oaliiU Cats.~ 

Otlaidt CW».— Two— FoiuwSii. 

OuUide guard. 
Inside Ctds.—Oae— Three— Fiyi 
Guard — Slope ewordi — Stand at ea 



. ATTACK, AND llEFEHCB. 

Atteation. 

Front nak, Kight about face— Prepare for Attack, and Defence. 

Prore distance — Siope swords. 

Guard — Inside guard — Outside guard. 

left cheek— Right olieet— Wrist— Leg. 

left Bide— Right bide— Head. 

First point— Two— Third poiDt— Two. 

Guard — Slope swords. 

PobU, and Parry. — Guard— Third point — Point. 
Guard—Slope swords— Stand at ease. 



Guard — Continuing the same words of oammand and tnorenienti 

is Id the "Attack and Defence" in Section 4Ui, emitting t^ woni 
"Two" in the deliverj of each point. 



C&BT I.] A OOKPAHT IK UHB, UfD COLDHN. 
ffMiiH<fi>radiM. 

Guard — Caotinaiog, Ik., I* Ok "Faint and Pairj," 
tiecding Six paiata, 

Hirrf Practice. 



Iburth Praclial. 

G uard— Head— Head— Leg— L^~Head— Head:— G nard. 

Slope iwordt. 

Fifth Practice. 

H«d— Head— Arm— Houl—HfBd— Arm. 

Head— Head— Right ud»— Head— Utud— Right lida. 

Slope swords. 

Wheu perfect, by Word at command, the vbale of this Section is 

to be performed in Quick time, bj the drill officer naming only tha 

practice required, but Grst giiiog the caution — Slick drill bypractict 

dieisioia. 

FABT II. — GZNEBIL PftlNdPLEfl. 

YU. Selative Prcportim of Paca to iTfa*. 
Each man acenpies a space of about 21 hiehes ; therefiire, to asMf- 
tun the number of paces of 80 Inches required tor a girsi number of 
files, multiply the oumber of files by 21, and divide the prodnct by 
30 ; or use the multiples of these numbeii, that is, multiply by T and 
divide by 10, the latter o|)enUon being accomplished by cutting off 
the hut figure, which mdltlplied by 3 will designate Ibe odd ii^n~. 
It will bs niefnl to remember, tliat 10 files require 7 paces, 20 files 
14, and so on— one hundred files TO pw»s, a thousand files TOO, 



A OOUPAHT IN LINE, AITS COLmN. 

S. 1. fbrmalioa of a Company in Line. 

Caution — As i. CoMPiHT m Lwa, 

1. Ibrnmlion in Cloae order. — Ob the abora caution, the captain 
will place himself on the right of the front nnk, covered by hit 
covering eetjeant, who will be on the right of Ihe rear rank ; the 
remaining officers and aeijeanta will place thtmaelrei in a third or 
sapemumerary rank, three paces from liia rear rank j the lieutenant 
In rear of the second file ti-om the left, the cnalgn in rear of the centra 
of the company, the thiid supemumnarT in rear of ^e left >ni>< 
division, the fourth in rear of the right, tha Mb in rear of the left, 
and so on. When a company is formed singly, or when it is 
manceuTring, the drunuoan aod ploneen Hill also be in the snper- 
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their ylticea ; Qa aerjeanto and m«i composing U 
QUUKrary nuik will diride the spice is n '' 
divisloai uid scclioos. 

2. 7Vi*ui^.«p<B wder. 

* Reab rank takb open I * R«r nnk, dresi — Eyes frrait. 

&p,f I. I 0» (4* woni Steadt, f Ad offictrt v>Ul 

^^^'- I poritAeirwoni.. 

3. Jbrumin; CfoM order. 

Kbab hank taee cldsb ohiei — Habck | 

S. 4. f))Mn onfer, on fA« Xarch, 

A compaDj in column, right in front, mBrdiiiig in slew time, Will 
take open order in the manner described In Section 44, Fart T, Tha 
officers will recocer their swords and more ont in double tim« to tbeir 
pUcea in front of the company, porting their swords aa thtj take Dp 
the alow time ; the captain will he in ftont of the aecond fiie from tJie 
ri^t, tlie lieutenant in front of the second file from ^.laft, thq 
enaigD in front of the centre, at three paces dielance, aa In line ; the 
CDTering seijouit'will more up to the plaoa vacated hj the captain, and 
jrill l(ad tbe eoQ^an^ ; the ■Qpemomerai; rank will nurk time three 

The comian; will resume doae order in the manner descritied in 
Section 44, Part I., the officera recovering their awordi^ and maring to 
their proper places on the word obpee, canjing their awonls, and 
taking up the step as thej arrire at tlieir rHtpectiie poata. 

WHEELING FBOM THE HALT. 

1?. 5. A CompMiy wAteling, from tA« Mall, from Coltmn iitto 

Caution. — As 1 CoMPAHT ih colums, rioht is feokt. 
Lett wbbbl into like — I Company — Halt. Dress. 

Quick nabch. | £yes front. 

A Company tn Column, left in front, will be taught to wheel into 
Line in a ^milar mannw, on the Commanda — 

BiaBT WHEEL INTO LlHE, &C. 

S. 6. A Company vihteUng from tfu Milt, from Line iitio Column. 
. Caution— Ab a Cqhpaht m Line. 



• Viit IMf.ptatl. 



r l] wheojuo raoH tbm halt. ij 

Open ooluioi, khbt n 
vamn. Kioht abodt 
FACE. Eight wheel, 

" Compuiy, H«lt — Front — Thea, 

A Comply k,Lmtmai«b^ taught to w4«I «(o o» opm Column, 

— — Paces, right fOR' 

left) — WHEEL; OB 

■ WOHT (OB LEFT) 
BAOEWABD WKBEIv 

OmOK MARCH. HJI-Dt«i Ejt.fr«i. 

Tht eighthFik aheel;«g eight paces will ccmpfcie the quorier circle. 
Jo«r pacei the eighth of a einU, and too jpaces the sixleenth of a 

5.5. A CompangaAeeling an the Centre, from the BaU. 

On THB CENTRE, BIGHT (OE lEFTl | 

WHEEL. Quick HARCB. [ Companj, Ball~D™», 

5.6. Wuiaii^ftir««tr4byBAdic«siam,aratcHon,framLiM. 

1. W!itellngforuxirdbySuM^i^aHS. 

Bt eUB-DIVISlOHS, RIQHT WHEEL. QUIOK XABCH. [ Halt— Drew. 

In Ilk* manBiT > Compraif will wbcd bj Sab-dlvteiona to tlii Ltft. 

2. Wiping fanairdbgSicUont. SimH^w (o SvMitiiion. 

a 10. Wheeldigbactward by Stib^ivitiom. or Sections frm line. 
I.' Wheeling back on the left. 
_ Br SUB-DIVISJONI (or gEOTlOHB) ON THE I 

Leftbackwardhwheel. Qdickmarch. I Haltr-Draw. 



S. II. Ob Open aolmim of ffab-diviiions, or Sectiont, Wheelina 
into Line. ^ 

I. A Column, right in front, wheeling to tht left, into Line. 
Lbpt wheel into line. Quick J(abch, | Halt— Dreu. Eye, front. 

S. A CWwUB, left m froi^, vAfeUnj to the right, into Zme. In 
ViKB iMoner > Company in colnmn of Bub-di visions, or aectloni, left 
in front, will wbe«l into Line bd tlie eoninuiadt^RlOttr wheel into 
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WHEKUna OH A UOTEABLE PITOT, 

S. 12. Wheeling from Line into Column, and Colamn into Line, 

1. From Cohimn into Line, 

EmuT (or leet) wheel into line. [ While on the nurch, 

2. From Line into Colanm. 

COMPiSIEB (BUB-DIViaiONS, OR SBCTIOSs) I 

RiOMr (OR LE^T} WHEEL. | WhUe on tA< march. 

On the uotb, Br coupakies, sub-divi- I 
GiONB, &c. I From the hidt. 

3. 13. Columns changing dtreotion. 

CHUIOE DIEtECTlON TO TUB EIGHT, (OR 1 Hoch COmJjany, ^., 

Lett). | will vAeel in eucceaiion. 

If a Companf irh«e]ii the same number of pacee that it caoUtns 
files, it will complete tbe quarter circle ; iFhiilf that number of paces, 
itwillcompletetbeeigbthofadrcle; and if a quarterof the number, 
it will complete the siiteenth of a circle. 

S.li, The Echellon laarch of 3ab-diviaii»u, or Sectiont. 

On the move, by sdb-divisionb (or sections) Riam; j 
(or left) wueel. Quick uarch. — Forward. | 

A Companf on'the march vill take ground to a flank in ecbetlon 
in. the Bame manner, tiie command being " Br ao»-DivlsioHa (on 

aECTlONS), RIOHT (OR LEFT) WBT— "- 



MIBCELLANEOITS UOVEMEtnS, AND FORMATIONS. 
* S. 16. ACompany,inColtimnofSa>hdii>iaiora, (or Sections) forming 
to the reverse fiank, 

■■ A Companj in Column of sub-diTisions, right in front, will form to 
Uie Right, as follows : — 
BiOHT FORK I Leading iiii1>.diT]Btoii right wheel. Forward^ 



1-eft aubnliyiaion right wheel. Forward. Halt — 
j Dresa up. Eyes front. 

A Column of Sab-diviaiona left in fiwit will form Companj to Iha 
Left in like manner. A Column of Sections will form Company to the 
Beierse flank on similar principles. 
• S, 23. Counter-marching. 
X Company in column, right, or Tefl in l¥ant, 
CoUHTEItllARCII BI RAHEG. BIGHT AND I.EE7 1 Company — Halt 
PACE. QUICK HAitCH. [ — Front — Dma. 

* In rona^quence of the llmlti^l rWp af ihEn MshiiBl thn f! 
coniist ddeOy of dliecdona an 
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CODHTKBMARCH HV FILIS. TO TEE BIOHT (OH I 

left) face, left (or rwht) ooubtbk- Halt — Frait — 

XABCH. QUICK KABCH, ' | Drm. 

A Compauj in line maj alio be couD(ermarch«d bf Filei, or Buki. 

Wbeu a Oampioj ii to countcnnarch bjr Gtes, it will alwsjs be 
Eu»d rrom the future pivot Sank, and will be manhed up to it. Wben 
a Camptuif is to connlermarcb, and coutUiue its maicfa, it maj moTe 

mCKELASlNa, AKD DIUIKBHIHa THE FBONT OF COLUICNS. 

S. 24. A Company diminltAing Front, 6jr forming Sab-ditiinimi 
from tit Halt. 
CaUtioQ — Aa A COMPAHT TS COLUMN, RIQHT (OK LEFT), IH TBOHT. 

Sight m front. 



TTHRBB-QOABTBBSPACE. QUICK IIABCH. | 



Form sub-divisions. ] Left lub^Tision — Mark 
) baiftuni. Front turn. 

The ftmgoing principles equBllr apply to 
left in front, in which cs ' '" 

of the left. 

S, 26, Sub-dinisioits diminishing fJ-oni, by forming SeciioBa, 

The directions that flpply to the formation of Sub-diTJBiomi from a 

Companj, applj equally to the formation of Sections from Sub-diri- 

Noni: if the Compaoj ii halted, the Drill instrnctar will give the 

words — Left (or rioht) aEcriONH, eight (or left) about 

THREE-QUARTESS FACE, QUICK HARCH ; but, if on the march, the 
Captain will give the words — " Left (or Right) sections, Mark time ; 
Sight (or Left) half-tnm" to both Sections. The Section leaders 
giving tha words " Htil — Front— IJress," or " Front-turn." 

S. 27. Sectioas increasing Front 6y forming Suinlaiisiom from th« 
Rait. 
Form auB-Dmsious. left- secttons left I Halt — Front, 

BAU FAOE. 4Q1CK XARCH. | DreSS. 

S, 28. Sectima increating JVoii(_ iy forming Sni-diviaiom on tht 

Sight in front. 
'Form bdb-divxsiosb. I LeflSectJon>,Leflbalf-tum, Doable, Front 
I tarn. Quick. 



flQDAKKB.— PEOTOrtf. 



S. 29. SaMiationa inareating Front ty forming Company. 

He dii^ctlonii, Uwt applf to the IbnnatioD of Sob-dirislon* from 
Section!, applf eqaally to the funnatlon of a Compuj from Sub- 
diriiiow. 

S. 30. Siminiihing, and inenHoing Ihmt by bnaking off S^M, tmi 
hriagitig them again to the Front. 
. FUa will be bnAen ef, u deuribed in So^ 57, Past L 

3. 31. itKTOaatng, and ditniniJiing FroM Ajr breakinginto Faan, or 
FVei, and re-formiag Sectiont, SiA-divisiont, or Company. 

A Conipuf , or open CoInniD of Sub-diiiiioni, or SedJDiu, t^ht in 
' front, maj advance fiom the right in Piia, or Fouri, by Ibt words — 
KlQKT FACE (or FODRS BISHT) LEFT WHEEL, QUICK NAKOH ; if 

the Column k Left id front, the fbun, or fUa will adrance fimn tbe 
Left in like manner. ThsM morements maj aleo be draie when the 
Column is an the march, the commands then being — FouBS bioht, 

LBPT WHEEL ; FOtTRg USPT, RtanT WHEEL ; Or EIOKT (OB LEFT) 
TORN, LETT l_OB BIOHT) WHEEL. 

S, 32. Forming ctoie Cohann of Seciiom, and Company agnart. 
For this foroiatjan the Compauj will itand with £ied heyoMts, and 



Form close ooi 
Pbepabg fob 

The Company will be re-formed, as Callows : — 

Be-FORU COLUMK, BE-FOBN CONFjUI T. QUICK KABCH. J 

I?, 33. Farming Sallying Bqaaret, 
FOKH RALLYma SQDABR. TBE BQVASE WILL AtlVANCB | 

(betieb, or move to the bwbt, or uett). im- 

wabds face. quick mabcu. | 

To reaiat Caealry. 

Halt. Prepare fob cavalrt. reast. | 

Whea ^ Stuart it to b« rtdaetd i 

t Re-brm Compaoj ^uI>4iTiitca, or Section.) 

PROVIKO. 
8. 34. Promng a Company, 

After a Compaay haa been told off on Fend^ it will be pmpgd in 
the fbllowing nwimer i 
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f Mat Hum Q nkt. SdvArMem right irbMl (aAm Ai «BW»») 
Mu4: time. Ku tmiu Carapuij. 
SabHlniriou laft wlutal. ( ITAm «i mMjuh) H*rk tine. Bc^fimn 

SRtioiu jTl^t wh«L (fTAm «* aefafl*n} Veil: thac R«-fefn 
Conipui]l. 
Sectioiu left wUd. (V^^ MiecieHon) Muk time. Re-fiinnCom- 

TIk Compuiy will tliea be toriud'to Um right about, ami pTQTed in 
t:b atDue TODon', Jw mull ta fiimt, 

t Halt— Front. 

Foim-Dpep, Front. 

Foim-Right, Front. - 

Fonrs-Left, Front. 
\ FsursTAbMit, FraL 

The Company will alaa be.'prDTefl, rear rank in Tront, in forming 
joDis to the right and left oa the march, aa follow) : 

t Hark time-.QDick. 

Fonrs-right — Rear, Tnm, 

Fours-Left — Rtar, Tunu 

Halt— Fkini. < 

Form cloae column of Sections, Quick march — iBe-fiinn Cvmfanjr, 
Qaick march. 

Squ«« on the leading Company, Quick march — Sections, Outnai-da 
— Re-form column — Quick mar<^i — Halt — Dre«. or according (D Uie 
potilim it it to take w coftunn. See Part IQ., Swtton 44. 

, t &igbt nctiaus, Gl«t aad third, 0,i4ar arms. Left Mctiou, cecond 
aid fourth, Order amis. Right sub-iliTiuon,StandBtease. i.efC£ub- 
division. Stand at ease. 

8. 35. Damissing a Company. 
To the Right &ce, Lodgeams. [ Aa deacribtd Ui Part 1. 



Past til, — Fobxatios, abd ETOLunoNa or a BuTTAUoa. 

A BATTAUCM OH PAKADB. 

S. I. Fbnaalion of 1 Battalion on Parade in open Column, Bight 

Aa ■ geneinl rule, a tjattdkn will aaaaobk on parade in open 
column right in front ; that is, the company that stands oa the right 
when in line will be in front. 

The naual post of tiie c«TDB*ad)Bg oBioer In open oolamn ii en tlit 
pivot flank of the leading company; that of the senior major, two paces 
l>om the rerenie tiank of the centre of the rieGt wing, and that of the 
second major, two paces from tbe ie?erss msik of Iha centre of Hit 
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left viDg. Tba idjiitBiit, two paces from the rerarM flank of tt» right 
c«DtTe compiuiy. When i columD b ordered to idTHUW, tlie rnqor of 
the leading wing will plane hiauelf in rear of tin pirot flank of the 
aecond oompaa; from tbc front, to luperintoid ttie direction, taking 
care not to get in front of Ibt captain vt the third companj. 
Tell 0» the BiiTTjuaair. I No. One— Right Company. 
No. Two— Left CompaiiT. 

, S, 10, ^.efl wing. 



S. 2. Whirling into LiMfrom 0pm Cohmm, 
LEIT (OB BIOBt) wheel IHTO | SUodf . 

LIKE. QUICK HABCH. No. , Halt. DrWa. EjM 



FORKATIOfT, AHD MOVEMEHTB OF A BATTALIOS IK USE. 

S. 3. fiHtaaliim of the BattaluiK tn ZuW. 

Wlien a Battalion ia formed in Lint then is to ba no interval 
between the Compaoiee. 

S. i. A BaUaVoti m Lint taking cpm order, ami returning cUaa 

1. TaHitg OpMOrdtr. 
Reab iulVK take opeh ordbk. vabcb ] Ef« — &ont. Steady, 
3, Talatig Cloai order. 

Beau Bans take close obder. hauch J 



The ubb will autabce,* 

qniCK HABCH. BATTALIOK H. 

3. Setiring in Line, 

TpE LINE WILL BETIItE. BtOHl 



a Ballalion in Line. 



E4ET L.] 



BATTAUOH HOTEMKKTB, 



2S 






S. 8. Adcmieiiig, anil Setiriig 6j| Wing: 
1. Advancing, and Firing by Wingi. 
The BArTALiOH wn-L I Juaiir Major, Left wing — Bcadj, IVcMBt. 

Senior Major. Right wii^ B; Um Uit. 
Quick lUHrah. Right wing— Halt, be 

Junior Major. Left wing, Shoulder amu. 
B]> the right. Quick nanj^ &c 

Senior ifa;or. Right wing— BeWly, Pre- 
Hnt. Load, Ik. 
2. Retiring, cmdfritig 69 IFiivr*. 
The BATTALiOti WILL Jantor Major. leftwing — ReBiJf, PmeDt. 
Load. Shoulder iinra. Right about face. 
By the lefl--Quick man*. Halt— Front. 

Senior Major, Right wing — Rendy, Pre. 
Eent. Load, ShonMer arms. Rightabout 
farx. By the right. Quick march. Halt — 
Frent. 
Junior Uajor, Left wing, Ready, &c 
' 8.9, A Battalion fn Line patting oittactes. 

If the obstacles are email, the liles whose progreaa ia interrupted 
I7 them, will break off In the same manner as files are broken off from 
t£e ftmk of a Company in columa. The moment the obstacle ia 
pataed, the file* mnat more np agais to the front. If a Companv, or 
Bnb^dinsion ia raqnind to break off, it will move by Foun, or if File* 
I Sub-diviaion they will form 



break off BucoeeMTelj till they 1 

Foura. 

Fboh the bight (ob 



I When Oe aistaclet art 
suoh at to reqaire alt the 
Companiet to break mto 



m TO THElof a I 
HEEL. ' I bnat it 
3. 1 0. Batla/ioits in Line relieving each other. 

1. Advanciiig. 

THE REiE. FOpBS — RIOHT. RIOHT WHEEL. 
QmCE HAItCH. HILT — PBOHT. LEFT WHEEL IN 
UNB. QCICE lUBCH. 

2. Retiring. 

From the fropeb bioht or covfanies pass 

souea to the beae. FODita — left, Jk. 



, Google 
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. 8. 11, JbrmaMa <y a SotfoAbH At Optti cohmn. 

Tbe rules laid down for the formatioQ af an open Calamn, Right 
iRfyent, tn Part Ill^Stctioa l.araequalljsppUcBble to the (brButiM 
of an Open colmuo Left ici fVoat. 



1. Closing from the Halt: 

The columh will close to th8 vabin, (pa. to 

•^ITAHTEtt DiBTASCE ON TUS FBONT) : OK THB 

■ ooLnaH WILL crflSE to tbr rbab (cm to 

' qUARTEa DIBPANCE OS THE RRAil>, H»lt DltfS. 

No. 
Halt— Front 

—Drva. 
Staadf, 

2. Fomalion of a Cbis», or Qaarimr dislanct Columa, 

The nrraiiKement of a Close, or Quarter dislaiKO Column will to 
(he inme as that of an open column, tiiB diatancM only being different, 
.t. A C(Jamn on the march, closing to the fy^mt. 

When > Colnmn on the march ia onlenirl to doH to tbe Front, titt 
Cnptaia of the lending CoinpADy, on the caution^ will ^iT% the words, 
" No. I. Halt— Drew." The Columa will then be fDrmed m tintdj 
described. 

4. doting to the fivnt mlhoal Sailing. 

, (kl TIIE HKBCa—aOBB TO tuS FBONT (09 
CLOSE TO gUARTEB DISTANCE) OS THB 
RBBAINlKa OOHPANTES, I 

' " -Qiritfc. 

5. 13. A Close, or Qaarler Jistancv Coluttm opening from (Ae 
FiVBl, Bear, or from any named Company. 

1 . JVom the Front. 

Open out to qcartkr (or wheelirq) his- I 

PAHIEa, RIOHT about FACE. QUICK MARCH. | — FrODt-^Dteil. 

2. opening from the Sear. 

OpBS out to QUARTER (OB WHEELINq) DI9- I 

TANCE FROU tHE REAR.-^RBIIAIMIHO COM- I No. ■ B»lt. 

. I>AKI£8, QUICK MABCII. | Nt>. DreM. 

3. Opening from a Central Congtany. 

The Compaoiei, in f>ont and rear of t!ie cnitral eompm]', wtll ^rO> 
ceed as slreadj.described. 
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4. JJDimcing m iSuceosnin /nun iAt Frmt. 

Advance BrsncOEBnTBOMiPAmeBFiotiTKK I /» tM wwrt jw, 

PROHT, AT QUAKrBB (OB WSBELOBl) ItU' Ho. Qold 

TAHCE. No. QCIGK MARCH. j niTeb. 

5. Qp«nB^ (M U< March, withoul Hahiiig. 
OpEK out to quarter (or VrHEBUHO) DIB- ] 

TANCE FROM THE FBOMT 1 RBMAIBIira Cffll- I* toeetaion, 

PANIEa, KABK HUE. I Fonr&rd. 



« tAe ManA, by Salting tht rear Company. 



or TO 4TASTEB (OI 
t, TBOtt TUB REAB. 



Btar Campeat!) 



S. 14, Coiumns ntatOMtg, and dminiAing tMr l^-oni. 

When an open Columa is oa Uie march, «ch Cmnpaay in nicensiMi, 
u it arriTte at a nurow space Or dtlile, Will, wban Dtcrtmiy, tliniiniah 
its front ; and, aa each CompaDf clean tlie Darrow ipao, it miut tgaia 
incmee ita front. 

8. 15. Jb Open coJunui cAoi^mj direction, and marching on an 
alignment, or mating into an aligtanent b^ tlie Flani inarch of 

1 . Changing direcHon. 

■A Battalion marcliiiig in Colmno may change directioa bf the snr- 
ceuiTc wheel, of ita Companie* on moTeable piiola round the same 

3.16. ^'Column of Cioie, or Quarier distance. Wheeling on a fxid 
or moceable pitat, 

1 . Wheeling on a Fixed picoi. 

Counts — LEFT (or HISHT) WHEEL. QUICK, (OB ] 

2. WTiteTing (nm HmetOile pkol. 

COLUIIN RIGHT (OR LEFT) WHEEL. COHJKH — ] 



S. 17; A Close, or Quarier-distance Column takhig grwmcl to a 
fiani, vheeling to the right, or left. 

A Column taking ground to a flank will wheel to the right, or left, 
on the principles laid down in the preceding Seclioa. 
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1. Rvm OeHaU. 

COUNTBKUABCU BT Stm-DIVaiOlia BOUND THE I 
OBHTBB. BIOBT {OB LEFT) BUB-DITIBIOKB, I 
BIOBT ABOUT FACE. QUICK (OB DOUBLE) I 
VABCH. — HALT— FBOST, DBESS. | 

2. On the March. 

COUNTERMABOH BY SDB-DIVUlOm BOUND THE I 
CEHTRB. BIQHI (OK LETT) tUB-DlVIStONS — 
BtOBT (OB LBrt) ABOUT TUKN. — FBONT TUBS, j 

S, 19. Coiumiu eoanlemarBhing iy FSa, and by Eanki. 
Open and Qoarter detanca colmniu will countvnniirch by filea; 
Cluse calnmDs by raakg; each compaDT n)(>vi[ut aa deacribed lii Past 
11., SfctioD 23. 

B. 20. Changing tht Order of a Cohian, by Ua masettiet morcft of 
the rear Coir^aniea to the front. 
When Eight i» Front, 

Captain of rtar eampany. Ho, ■ ■ 

Poura left. Quick march. Froat — turn. By 
the right. 

Captaai of nesf company. No. 

Fours left. Quick march. Front — turn. By 
tlierighU 
g Companiea will anccesaircly foltow in a amilar 



3. 21. Changhy the Order of on Open, EaSf^ or Qwirter dietanei. 
aolionn,fonned upon a road wA«ra the space does not admit of the 
fhmtmotiemeiit. 

When right in front. 
Bt fodbs fbok the Caplabi of rear company. 

LEFT, BEAR WING Ho. Foun— l«ft. Bight wlwel, 

FoDRTH SECTIONS, FoDrth aectioD, Hilt. 

RIOBT WHEEL. Captain of next omnpany. 

<)tTlcs HABCH. No. Fours — left. Qoli^ march. 

Captain of left company. 

So. Front — form company, — Forward. 

The remaning companlea will follow in like manner, A column 
Left (n front will bring iti rear companies to the front by fours from 
the Right in a aimilar maonsri the lint sectiaaa bung wheeled to the 
left. 
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S. 23. (htumm laimg groiMi to a fiani, bg Ot EeMkm wuaxh a/ 



S. 23. Coltmaa taking ground to a flank m limn, StA^tititim; or 
Secttaiu. 
Take geousd to the moht (or ibtt) m I 

roCBS. fODBa — BISHT (0& LETT}. (quiCE 
HIBCB, >/ AoAsJ). I 

3. 24. Columns, icAen takitig ground to a flank by Iban, closing to 
lea diatanct, or opming cut to greater diitoBce fivm aag ncmud 
Om^aay. 

1. elating to let* dteioK*. 

Cloie on No. comfakt; (ok closb to I * When the 

QDABTEBDISTAKCEOHNO. OOMPAST.) — mowiMlrf it COIIV- 

■ OOLTJHN FORWARD, | p^aj. 

2. Opening out to greater dietcmce. 

OfEK out to tlUARTBR (OB WHECLItia) DI3- I * "When tke 

TANCB FROK No. OOMPANT. I moKment 11 Com. 

■ • OOLCMS — FORWARD. | pitted. 

On open ground the Coropsnies in thwe tnoyemento tmj dost, or 
opeQ out by the diagonal much. 

BT the DIAQOHAL liABCH, CLOSE (oR OPEH I No. Right 

OCT), tc. — REHAlRINOCOICFAHlBa — INWARBB I lulf tuni. 

(OB OUTWARDS) HALF TDEN. No. Lift 

I half tnin. 

8. 25. Application of Vte Flank march of Cbfumnt hy Fours, 
The flant march of Caluions by Fours wilt b« foiiDd most luefiil in 
the advance of lai^ bodlea of tnwpe. 

FORMATIONS OF COLUMN, FROM LINE. 
8, 26. A Line wheeling back into Open cohnanfrom the Ball. 

1 . By Companies into Open column, Sight in front, 

Opeb coluhn, hiqut in feobt — KiaHt ABOUT ] Halt — Front — 

FACE. RIGHT WHEEL. QUICK HARCH. | DrCSS. 

2. By Companies into Open column. Left in front. 
Open colnmn, left in front, will be formed hi like manner. 

3. By SiA-dinieioni (or Sictionii), into Column, Bight in front, 
Bt SCB-DlTlfllONS (OR SECHONB) ON THE LEFT I 

BACKWARC — WHEEL. — QUICK MABCB. 1 Halt — Dtua. 
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4. By Sab-diriiime (or Seclimi) Mo Cohmit, Left tn froid. 
Sub-divJiious ud SecUona will wheel back on their right in like 

' When the Snb-dlTiaioBa, or Sectiou, excsed tniln Fila, tfag woriU 
of commaod will then be — 
Open wluuh or Eio»4>ivisioNa (or sectionb} I 

Br COMPANIES (80B-DIVTSIOS8, OB flBOnONB) 1 

When k Battalion ii required to wheel en momhle pIvoU ftnm the 
Halt, the caotbn moat be glrea thus — 
O.t THE MOTE BT OOHPUHES (BnB-IH¥MKIB» OB I 

bectiosb) riqht (ob left) whkei, qdice I 



1. By C<rmpan<e> from the Bight, 

' No. 1. Foora— Left, left wheal. 
Quick march. Froat turn. 

No. 2. Foara— Left. LeA wheel. 
Quick Uiarch. Front tarn. 



>F COUPAKIBS, 



2. B^ Compmfci from the Left. 

The BATTiLioN WILL HOVE I No. , Four« — Right. Right 

IN coLtiHH OF COMPANIES, wheel. Qitick march. Front turn. 
FROU TEE LEFT, AIAMO Cott^onia In m 



1. Advancing from a Fiank, by Compaa 



RiOHT (or LWT) COBPAMr Tl 



OOHPAN[£«,OHTHEIIOVE, 
BISBT (OK LBPT) WHEEL. 
QtTICK MAKCH. — VOBWAKb. 



Left (dt rigbt) wheel. 
Leading Company— Forward. 
No. • Forward. 



2. Advanciitg from a Uank bg Stib-duilsiant, or Sectiona. 
Hianr (ok left) gdb-i>ivision (ob section) lo 1 



.,gk 



P4KT L] 



l) BIQBT I 

8. 30. A BaitiJion m Zinc advancing tn DoiAU eelumn ef Cotn- 
ponies, SuMMnoia, ar Smtiantfnm (At Ctnttt. 

The following dfscripticm of aa adTsnce by Sub-dlvitions wilt ipply 
cqaiUy ta aa adraica b; ConpaBiea, or Sectiona, wltli the exceptioiu 
Ibat will hereafter be mentioned, 
I . Advaiming by 8iA-divitiotta. 

LcA inb-diTUioD, Left wbeel.* 
Right mb-dtrisioo, Kight wbeel.t 
Two centre lub-diTiuoni — Forward. 
Ej the left. 

■Forward, f^ofrd. 
, When the advance ib to b« in Doubh ooluun of Compaoin, en the 
caution, tbe Cnplsia of the left centre C(im[ao; oalj will diengt bii 
flank, the remaintag olEccrB will stand fut. 

8. SI. A Satiation Jbrmed *i Zinc, retiriny oiw " !>ridg«, W 
trough a (Wife, or rttreating from a flank, or from both JIankt in 
Btir oftlie Cenirt. 

1. Ihim a Flank, iy Canpanio. 

teiTBS BT COM- Ogitain ^ Lift Qm^xBtg. Ko. — Bight 
PAJnES, FBOU about face. By the ri^t^ Quick march. Left 
THE LEFT, IN wheel* Forward. 

BEAA or THE Ko, Right wheel Forward. By tiie left. 

SIOBT. Each Company in taootSfien {excq>t the riyht 

Company). No, Right about face. Quiuk 

march. — Left wbeeL Forward. 

No. 1. Right about &ce. Quick march. 

A Battalion will retire bj Companies ii<oin the Right in rear of ihe 

Left, in like manner. 

A Battalion will retiie bj Sub-diTtdoni, er Sectioni, in the nine 
manner aa it retires by Coni|iBniea; Ihe Captain will give the words 
"Right about Ikee" and "Qnick march" to uch of his Bub-diTitiotiE, 
oraectioBBj the proper leaders will (hen take command and gire the 
words " Right (or Left) wheel. Forward," 

2. thm both Fianks in rear of the Centre. 

The following lieicription of the relieat by Sub-dirisiooa will apply 
equally to a retreat by Companies, or Sections. 



OF COLOMK. 



[pAftT r 



t Captain of Ltfl centre Coot' 



pang. 



I iht too centre 



• l\co fiani Sub-dMsians. Right 
Sub-diTbion, Bight about ftce. Quick 
inarch. Right wheel. Forward. 

Left Sub^JTisioD, Right aboat foce. 
Quick march. Left wheel — Forward. 

f Bight abnut face. Quick msrch. 



JLeft wheel. Bight wheel. For- 
Cloee, or Quarter 



rofOe 



Sub-dlviiiiytu. 
t Carresponding Sub-dhiiiom 

of the bco Wings. 

S. 32. A Battalion ■» Zine, forming 
distance Column. 

1. Forming Open, Clote, or Quarter distance Column, 
Eight Company. 
Open, (cume, or qdaktbr DMTisCB) oolumn I Halt — Front, 

IN REAR OF No. 1. BEHAIBtHO ODHPANIES, I DreSS. 
I>ODSS RIOHT. QUICK UAKCH, | StOldj'. 

2. Forming Open, Ctose, or Qaarter distance Column in front of 
Ifa, 1 Company, 

Open, (clohb, ok quarteb DiSTiFOE) oolomb I Halt — Front, 

IN FKDST OF MO. I 



ARCH. I Steady, 

3. Jbmun^ Open, Close, or Quarter distance Column in Front, or 
Sear, on the Left Company. 

A Batliilion in line will be formed in column nn the Left company 
ia the same manner u it ia so formed on the Right company, tlie 
remaining coDipanie* forming Foun to the left. 

4. fbrming Open, Cloti, or Quarter distance column on a Centnd 



Open (close, or quARTEB i 

BIOHT (OR LEFT) IS rBOIlT, O 
QUICK MARCH, 



i. Forming Open, Close, or Quarter distance Ci, 



Senior- Major, 
Steady. 



the 



In the Hune manner, Column may be formed facing to the nnr. from 
Line, upon any Company ; that Company upon the caution counter' 
marching by Files, and the remaining companies forming foun 
outwaida, countenn arching tc the right, or letl, and forming as 
already described. The company of Kmnation will be faced, and 
. coimtemiarched, ao as to lead to ite new pivot, by command of its 
Captain. 
Open, (close or quarter distance) I The Companies, ichuA 

COLUMN Oir No. r!(»U-KST,\ move to the rear of the Line, 

BIOHT (OR LEFT) IS FRONT, FACTNO will Countermarch ronnd the 
TO THS REAR, [ rear rani. 
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FORMATIim OP LDJE FROM COLDMtf. 

a the Ihmt, from open cofanm, on any 

1 . Hirmmg Line on tA« Z^hIhIj; Company, fnm Oie Bait. 
Sight in front. 
f ORX LINE OK ISB LEXDTNS OOMPANT, REHIIH- Mo. 1 bf the 

Krght, DreM, 

No. Hslt, 

Dreaa. Eye>,froDt. 

FOBH LIKE. QCIOK UARCH. I 7n mCC^SsilM, No. , Right 

When the mownenf ti o«b' wbee]. Halt. Dress up. Ey«s, froDt. 

fleted." I -Smfor «ajor.* Steady. 

When the Column It Left in froat. Line vill be formed in the ume 
nianner as wbea Bigbt in Iront. 

2. Forimng Line on ttte leading Company in a direction obliqat to 
the Front of the CWrmin. 

In this morement the leading company nil! be wheeled bact on its 
reverse flank into the direction required, the remaining companies will 
be wheeled back half the number of paca wheeled by the leading 
GompttDy in addition t« the four paces described in the prKeding num-- 
ber of this section; thus, if the leading compBDj wheels back two 
paces, the. remaining companies will wheel bock hve; the formation 
will be completed as already eiplained. If the leading company is 
wheeled up on the reverse (tank, the line will be formed as dicribed 
in Section 35 of this P*ET. 

3. Firming lAne tm, the Bear Company from the HaU. 

Line may also be formed on the rear company of a column, the re- 
'maining eompaniea first being faced to the right about, and then 
wheeled fiiur paces on their rigbt baebwards, if right b in fVont, and 
on their left backwards, if led is in front, the captains remaining on 
the pilot flank. The movement will be performed in all respects 
as described in No. 1. of this Section, eicept that each company will 
move rear rank in front, and after it has wheeled into the alignment, 
it will receive the word " Forward " from its captain, move well to the 
rear, and then be halted, fronted,' and dressed up into line. 

4. Ibrming Line on a central Company, 

FoEH USE OS No. • ; COM- No. * by the righ^- 

PANiES IS FKONT, RiQHT ABOUT Dreia. £yei— Iront. 

FACE. FODRPiCEBONTHBBroHT No. ,t Halt— Dress. 

Eyes— front. 
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[ MiBoa • L«ft (or right) wheel, 

^onward. Halt Front- 
Dress ap. 

* led (or rirft) wbnl. 
Halt — Dreia ap, Ijei-i-fiaub 



If mtuchidg to the fVoat, on (ha ouiUoo, FOBa liite oy tsb Lauv- 
Dia OOMPurr, the ra*r iMtUlien lUe «iJI mar* out to be read; to 
givt a diiUnt poiat. The commandiDg oI&kt will thea give tba 
trords, rBUaiNiNQ oojcpanim lkfT (or Rianr) WHJWl, on which 
tlw leading campaa; will oontiaue to more straight to the froat, sud 
the Femaioing compaoied nilt wheel od- moveable pi rote, their captaias 
diangiDg flank by the reu. When the)' hare completed the eighth of 
a circle, the comraanjing officer will give the word FORWiSD, on 
which they will moTe on hi echttllon, and the captain of the leading 
esffipany will eIt* the word ** Haiti" diang* hia flank, and thengire the 
void " Dreur The nwTemeDt will thn be complated ia t£e sunl 
manner as it i> performed from the halt. 

If marching lo the rear, the first part of the manieuvra will he per- 
formed Id the lame manner as when the column is advancing, eioept 
that the captains will not change tlieir flanki en the caution, and 
captain of &e leadii^ oompanj will gire the word ■' Halt — front 



S. M, A» Opan Gohanm fanning Lma i» iittertcd erdar, 

A battalion in column should be pra«tiaed in fonning line on tJie 

front, or rear company in inrerted order, the right company on the 

left, and the left company on the right. The command will be given 

thua. IS INVJJBTED OBDBR TOBM LWB OS Ko. 1 OOMSkMJ, BBHUir- 

A battalion should, if required, be able to form on the leading com- 
pany, part of the lemuamg companies on its right, part on its left. 

S. 35. A Battaliaa in optn Colama, forming Line lo lAe Bsverst 

flaiA. 

Form linb to teaiiin] Company. No. — Bight (or Ufl) 
THB BBVEBSE wheel. Forwari Halt — Dress up, 
VhiHK, 2nd Company. Bight (or leA) wheel. Halt— 

Renuining enDpauis in nccoaion will Gim in 
like manner on ths ont»anl flank of the hut- 
b^ted company, 
.Viyor. Steady. 
Colnmns of Sub-diriaioni, or Sections, will be fonoad lo the levene 
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B. 36. Forming Line to Iha Dxntfrom DoiMa Colwixn. 

Double colmmia ghoald alwaji fbrm line to the firiDt at Ow mmrch; 
tin movement shonld therpfare be commencei] at (uffident diatano in 
rtttr of in aligmnent, to sllcm of tbe two centre coni[aDies, nib-diTl- 
ODDi, or lectiDna coDtinuing; their tdiuu*, while tlie TcmiiDileT are 
■Wii^ ftrward iBt« eeheUon. 

When a double coluiun is required to form line, from tlw halt, 
withoDt advandng the two IroQt compaiiiei, mb-divliiofli, or •ectimu, 
It shonld fint be closed to quarter diiluux, uid IheD be deplojed, u 
deuribed In Section 42 of tliis Part. 

Line irill be formed, to the front oti the march, from double column, 
on the nme principtea as frmn a aingle column. The following 
description of the formation from double column of sub-diTieicDf will 
•■Pflj eqnallj to the formation trom double eolumn of companies, or 



Fork uhb i 



Two centre sub-diyiiioni — Halt. Foot p 
Ontwards — Ciose — Quick march. 
Ko. Ri^t, Drew. 

rmn^ mib-diei 
dftcribed tn Section 33, I 
Kght (or left) EuWiTiiion, Left (or right) 
whed— -Halt— Draa up. Eyee front. 
Senior Major — Stepdy. 



1. fbrming to tite B 



Halt— Dress. Ejes front. 
^Tht oompanita, jc., of thi Lift 
wmg wilt form gaccesaiTiely to their 
reverse fiank, in the manaer deacribed 
m Section 35, Pabt 111, 
Line will be formed to the Left on prediel; the tame piinciplea. 
2. Forming from the Halt. 
This moTement majr be performed from the bait, in which cue the 

-words will be FOBU LINE TO THE BiaHT (or LSn), BtOHT (OT LEFT) 

wutQ, rasHT (or left) wheel into limq. Tae whole, quick 
MABOH, &c., oa which the companiee, sub-diTisions, or sections of the 
Baned wfcig will wheel into line, as directed m Part II., Section 5, or 
11. Theotherwing wilt Elepoff, and the rest of Iheerolntion will he 
perfoiaed a* aliotdj deeoribed. 



..Qoogle 



DEPLOYMENTS. 

S. 3d. J Battaliim in Clou, or Qaarltr-di^atict Cahann, deploj/- 
ing into Lin« on the leading Company. 

DeployiiKiits will innrUblj be made on a front hue, «nd by tbct 
fiuik marcb of Foun, unless the gronad ihouM raider it or " 



. From Oolunn, Sight in front. 

So. 1. RigLt— Dreia. Eyes front. 

No, 2, Front turn. Halt. Drsa. np. Eyes 

Each of the remaining Coir^aniei, in svcoetaion. 
Front turn, fialt. Dpesa np. £yea front. 

Senior Major — Steady. 

a. ^vm Column, Left in front. 

A Colnnm, left in front, will deploy on tho Inding 
predwly tlw same manner, aa a colnmn, right in front. 

S. 3d. A Battaliim, in Clou, or Quarter-ditiatice Colmm, d^loy- 
ing on the Bear Cbnpuny. 

1. From Cottoan, Sight in front. 



LEFT. QUICS 






No, 5. Halt— Front— Dr™, 

Ho. e. By the lea. Double marali. 

No. e. Halt— DrcM up. Ey« front 

No. *. Halt— Kron(— Drem. 



No, 



5. By tlie left. Quick march. 
5. Halt—Dreea up. 
jic &c. &c. 



Thtta each company in Mcceaman mill be 
halted, and fronted, and then brought tip into Hue, 
•on ojr its front u clear. 
2, Fh)m Column, Left in front. 

A Battalion in Column, left in front, will deploy on lb rear Com- 
pany on the UDia principles, aa a Battalion in column, right in frvnt ; 
the Companies, except No. 1, forming fours u> (lie left. 

S. 40. A Battalion in Close, or Qaartfr-diaiance Colunm, right, or 
left, in front, deploging on a CerUral company. 

When a battalion is rsquirad to deploy on a central company, tlie 
companies (4. 5. 6.) in nat of tbe n^ntd one will more on tlM 
principles already deecribed for a deployment on ■ fivnt company, and 



mlhei 



- OOKFANr, BEHUNlIia 
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caliunn may also, if icqoired, deploj oa tlie leading cumpoaj, anj 
named aamber of compaoiet moTing out and formiag m ita rigbt, tiie 
' 'eron its left. The command will tlien be giteuthui: dbplot 
. 2, 3, AHD 4 OOMFABILS FOBMINQ ON TUG EIOHT, 



8. 42. A Battalion in DoMt Column deploying, 

1, Deploying from Doable coham. 

>T QoarMr diataoce oaj deplo;r i^ (^ 
a«ingl« 

a. A Doable eoSsmn di^oyirtg to ont flank. 

If a battalign in double colnma sbauld move np to the citnmit; of 
the gronnJ on vhich it is to deploy, it may deploy both wings in the 
lame directioD. Thna, if a double column ofsub-diiriiioiia moTea up to 
the light extremity of the alignmeDt which it is to occupy, it will 
deploy on the right sub-divielon of No. 1 company. The right wing 
will deploy on ita rear (ulKliTition (the right Bub-dinuon of Ko. I 
oomiMny) in the naual manner, tiie lelt wing, at the aame time, taking 
groood to the lefl in foura, and when the right wing baa compIel*d its 
deployment, the left will continue the formation of the line by deploying 
on ita leading snb-dirition. 

S. 43. A Battalion in Line chioging Front, by the iniermediaie 
formation of Open coJumn, on any named Company. 

1. Til the Bight, Left throamforaard, on tie right Company, 
Change of front at right <ngle$ to the old Line. 

Chanqe moBT 
on No. 



No. 

VOUee KIQHT. QUICK MAKOH, 

&C., be., Iw. 

ElQBT WHEEL INTO LINE. QCICG 
MASCB, &C., &C. 



■ No. 1— on the Right- 



Bemaining Coir^xmiea form 
open CohmM, Left in front, on 
the right Company. 

ISe cobtmn will be tcheeled 
into Line to the right. 



2. 7b the Left, Bight Ihroan foraard, on the left Company. 
A line will change front to the left on the lefl company in the same 
nunno' aa to the right on the right company, the captain of the left 
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CMDpuif fli«Tig<ng hk flank on the canUoD, ud hb mmpany being 
vheeled back an iU ltd, if (he nen line ia to be formed obliqualy to 
(be old one. The eolunm will, then be iormed on it right in Inint, sod 
it vill be wheeled to the left inlo line. 

3. 2b t/u lefi, Ztfl UroiBii baci on tie right Cotrqxmi/. 
If ihe change is to be at rigAI anglet to 

the old Line, tlie right Company Kill ttand 
fori; but, if oblique to it, that Compaai/ toili 
wheel back on ill l^t to many pacea, as mil 
make it perpendiealar to the new alignment. 

Ko. I paces OQ- the iaft—backwards 

wheel. Quick march. Halt — Dress. Eyes 
front. 

OrEHOOUTMHlNBEUt Tht rvmotnin^ Companiet mil Um farm 
open Cokaui, right u front, oh tlte right 
SEHAIMItIO COHPA- " 

QITICK HABCB, &c., 

&c., &c. 
Left wheei, nrro 

LIHE. QDICK MARCH, 

4. lb tht right. Sight thnmit hack, on the left Con^>aKS. 

A line may dumge tront to tlie ri^t do the left compeny, ki (he 
nme manner aa to the left oo the right company. Id this caae the 
captain of the left company will not hare to dumge bia flank ; if Ute 
new line is to be formed oUiquety to the eld one, hia company will be 
' wheeled haii on the right, the column wilt be formed left in front la 
nar of it, and then wheeled to the right into line. 

5. To the Bight, or Left, on a central Campm^. 
CHANSE FROIJT TO THE SIQUT 

(oa left) OB Na OOM- 

PANT, BT NB FOBHATlOM OF Mo. , ' pacea {O the 

OPSH OOLDMN. right (or left) bockwanls wheel. 
Open COLUMN left (oB riaht) Quid^ioaidi. Halt — ETtcb. £ja 
, &C. front. 

6. If Dec«9>ary, in order to save time, the Company of fbrmatian 
may be wheeled into Line aa soon as the ^gnment has been taken ap ; 
the remaining componiea, if moving to the front of the old alignment 
will receive 3io word " Front form Company" from their captaini, as 
they reach their corering eerjeants. If moving to the rear of the old 
alignment, they will moTe round their coTerers, mardi straight on (be 
flank of the company neit to them already to Ihie, and then be halted, 
fronted, and dreaud in anccearion by their captaina. 
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PART l] 



roRMiTioir or sqcAttKa. 



FORHATIOK OF SQUARES. 

L 

Vti of Sqiaret. — M«n an formed int* niam to 
anlry ; can ibould al««y> b* takes tiol to eipoM m 
ii tUa AnrnatioD to tha fin of Brtillarf. 



Met everj duu to Ure. 
M« 7^^^o-(feep Sqaia-e.— 



8. 44. J SoUalibn ui Coliaim, fanning Sqiam. 

1. Jbrranjr Squan on ihe Itading Campang of an Optn colamn, 
Baaamii^ Compaaitt, txctpt lie fun m rear 

of tha Cvluma. 

" ». I Section) — outwarib. 
ro roar Contpanin cloM ig>. 
>. Halt. Bight aboat ht». 

2. Forming Squirt oa the nor Company tf an Op*n column. 
Eight Companies, right in front. 

On TBE REAR Xo. S Company will ttand fatt. 
CO>iFAi(T,FOBii So. T in[f ciosa vpon No. 8, and halt. 
atOiRE. BIOBT So. S wHt cloie upon So. 7, ami rtccicf. 
Front turn. Sectimu outwards. 
Each Coagiany {eireeptSoi^ 1 and S) m saccttslon 
MtiU close on the last halted Company, and receiee, 

Vo. ' FroDt — turn. Sectioos outwai-da. 

As So. 3 Company receitea the word, 

Frout turn. Sactions outwards 

Soa. 1 and 2 Companies will run into the Square, 



If a CaloDtD oo tbe marah ii ordered to fann Squan, tha laadlig 

Companj will at ooce TaoeiTa the words "No.. Hall — Dreaa 

from it> Captain. 



3. limnmg aquart on Vu cmtn.fivm Open cofumn. 


BigM in front. 


Oh the lept 






Front tarn. 


CBHTB& OOli- 




pAur, mm 




SQUARE. BTSHT 


Ik. Ix. Ik. 


(OR LBPT) 


Th6 Sjuo™ «^ 6* c<mpiMtd on the Compcmy 




tfformalim, « ctacribtd in Jfoi. 1 and 2 of tAia 


ABOUT MCE. 


Static. 


dUICK (OB 




DOUBLE) 




lUBCH. 





i. A Columa toAing ground to a fiaai b}/ Ibun, forming Sqsart. 

When a battalion in ap«n colnmn taking ground to a flank by fours, 

ia required to form aquare, the commaading offlcer will glra tlw words 

OH THE T.EFr (or BIOHT) CKNTKe OOUFAMT lORM SQUABG, WIHOS 
INWABi>s TUKN, on which the wings will torn lawarda, the captain of 
the named companj will give tbe words ■' SectJOfU ontwanla," and sqoara 
will be formed ai alrndy described. When the column is right io 
Ikmt the square wilt forui oa the left centre companj: when left in 
front, on the right centre company. 

5. A Battalion in Qaarta-'diitance Colamn, forming Sja^v. 

A colnmn at quarter diatance will be formed into square in th« 
aaote manner ■> an open column, eicept that llie commanding oSner 
will give the word BEiTTiONa octwasDB to all the centre compmies, 
t» the second company closes on the first. ■ • 

A quartei^istauce colunm taking ground tea flank by fours, should 
not be ordered (o form square oi) Um centre ; it should be ordered to 
turn pi the front and then form on the leading oompanj. A quarter- 
distance onlumn retiring should also be ordered to turn to the flront 
before forming sqaare. 

S. 45. A Baitalion in DaubU Colanm, forming Sqtiare. 

A double column of sub.diTisions will form square on the two 
leading gub-diTisionf, in the same manuer a« a single coiumu of eom- 
pauies forma square on the leading company. A double column of 
DOmpaniea, when it consists of ten or mora companies, may form 
aqnan in a similar manuer, the nde faces, being wheeled outwards by 
lub-divisiona instead of sectionsi but when it conaista of le» than ten 
companies, say sli, square will be farmed as follows :— The whole will 
form four deep and close to the centre, the two leading companies will 
rtaud last, or halt, if on the march, formiDg the front face ; tha two 
neit will move on, and when at sub-division dislanoe from the Irant, 
will wheel outwards by com paniea forming the aide tuot; the two rear 
campanies will close on the flanks of ihe two ride Jacea, halt, face to 
tbe light about, and thus complete the square. 



FIKMAIIOK OF BQUASEB. 



planks) or THE f: 



8. 47. A BfOtalion in Square, rt-forming Column, or DoAU 

1. R«-fbniiii^C<iIiimii,otDaBhle column of Sab-diTiuiHU. 
fiE-?OKH CO- The Sections of the side facet aiti uAerl baat- 

t)UlCE mmli, and re-f(«tn Cbtnponta 

Ko. Hall—DreM. 

l%e front Con^ny vrtti aitvance 

Ho. Halb— DreM. 

Ths too rear Companies vfill retire. 

No, HJt— Front— Drew. 

A Double column of Sub-diTisjou will be r«-formed In like mumer. 

2. Re-forming Doable Colamn of Compuiiet. 

A iqaare formed from double column of companiee, aa described In 
SectioD 45 of thie PlBT, will be reduced, when it coDiietB of ten or 
more compaDies, and has been tanned according to Uie Snt method, in 
■ aimilar mumer to that deecribed in No. 1 of thja SectSon, the side 
ftces wheeling back by lub-ditisions iostcad of section", and the two 
front aiid four lesr compeniea moving oat to lab-diTision diatance ; but 
when it coDsIit* of lesa than ten companiea, and hu been fonned 
Bccrading to the second metiwd, the two &ont companin will «tand 
bat, the flank men (on the ouition) facing to their fi-ont, tbe aide Gioee 
will (an the words QciCE March) wheel back bj companies into 
column, and the two rear companies will move back, and halt and 
front at sub-diriBion distance; Ihe whole will then be fonned into two 

S.iB. A Battcdioniit Line forming SjHori on any named Con^ia^, 
and re-forming Column, or Zine. 

1. Square tn rear of B)t Left centre Companj/. 

" All exitpl the left centre Coa^anj/. 
No. 3. Halt— Front. 

Front torn. Section* outwards. 
Front turn. Sections outwsrds. 
Halt— front. Right abont face. 
Halt^-fmnt. Right about (aoe. 

r of any company, but the 



other left aim to lett arm. 

3, lUmaiBg CobaiM, aad Se-forming Line. 
The above square will be formed into colnmn, I 



. described in the 
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preceding aection. If it it to mnidD in odiuiin, it will b« unmbeied off 
hfmh from tbe front, bnt if it t> to Ix n-fOTmed at once into line, !t 
will be de^dojed, ttw companiei finmil^ fbun onlwuds, and nxtrlng 
ont to their original poeiti«nf. 

Shoald it be ueoeuaiT to fima lin* an Ibt eri^aal al^nrncnt, 
before fonning column, ibe leading comnuiy miut be ardored to stand 
&st, ioBtoid of c^wning out to quarter diatanc^ tlu rcwwioder of tbe 
coliuiia will then be formed ae usual, and will lie deployed into line OD 
the leading company as above directed, 

S. Forming Qaarter Distance, or Optn Column, and Aea Sgiiar». 

If it is not necessary to open fire iimnedjatoly, the simplest method 
will be to form quarter-distance column in the nsnal manner, on any 
named company, and then Ibnn iqnan on the leading company; a 
line may also be wheeled into ofeo column, uid square then fonnel oa 
the leadii^, or tbe centre company ; these iqnares will be reduced ■■ 



1. Ibrmlng Con^ny Squarei, 

FoBU COUPABY I Xo. . Form close column of eections. 

ajDAEES. I Quick march. Prepare tor caTatiy. Keady, Le. 

I —Re-form Column, 
3. S^-fonning Lau,or Echtllem. 
Rb-vork utfe I So. 1, S, and i stotkma fact mdwordi, ort ihi 
(oB ECBSLLOii) I vorda — Ke-fobu Lnis (OB echellon). 

qUIOS MARCH. I 

If Uiere is time, after the companies are (bimed from line into 
eloee columns of sectiona, they may be wheeled the eighth of a drcle 
to the right, BO as to place them in echellon. The commanding officer 
will gtre the ward Wheel into echellon ; the captains will then 
wheel their aBmnntea by thelt own words of oomDMod, "Right Wheel, 
Quidi March, Hall — Dress." Before the eolmiBa are again fivmcd 
into lina, they must be wbtaled back into their fomwr poaitloni. 

8. 50. X (^im eoftimn forming 'Squart, and the tqaare being 
r«-formai into Cohmm. 

1. Forming tA< Square. 
FOBM SQUAKE. * l%e tuo front and tva rear Companiet ttand 

FOUBB OUT- fait; Vie remainikr ftrm Fwri out<Bardl by wb- 

WABDB.* dici$ions. 



1 three pace* ; tie teond oompanj/ from Ae 
rear aill face lo the right oiinrf ; and the rear 
eoeipany teSl eloee up apaee and a half, and foal 
to the r^ abatd. 



I 



FORMATIOir OF 8Q01BES. 
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2. Se-farmiag Column. 
RK-rmat oo- On Ot uerrf, BE-nwM (XKinni, tie frmt Ml 
LBMS, quiCX >ttp back to tMr proper dittanot, and upon Ur 
Muca, Bordb, QUICK mutOH, lAeg ttill front ant fvm 

twndwp; JVb. 1 uriH oAiancs lAnW pacM ,' ilo.% 
a pact aad a half; tA« raor acmpamg mil retire 
a pace and a hatf, and come to the front together 
with t/ie eecond company from Vie rear by oom- 
mandfrom then- Captain. 
8. 51. A Square marching in any direction. 
The bquake will idtahoe . ' The Face, that it to lead, 
(BETBtB, OB HOVE TO Tu^ itanda fast ; and l/uBe, on either 
BIOBT. OB left). Miff t>f it, foct to th» right, and 

left; the Face, i» the rear of it, 
I facet to the right about. 
S. 52. Battalion in Liae forming Square Tko deep, and re-forming 

1. Forming Square, 

" Centre eompaniet etand faet. 
Flank oompaaiet face imoardt-i 
Bemainder face to the right abaut.% 
t ne centre omtfiantu dote inaardi four 
paoet each, tofiUupthe interval lift by tJte cotoun. 



ForwsnL Bigbt whiel. Halt — froat, Dreu. 
Sight face of square. 

Left uiing companies. 

Forwud. Ldl whed. Bait— fkmt, Dnu. 
L^faee cftquare. 

t Mace imaarda. Halt. Rear bee. Bear 



The facet that are to mow w 

fiank form foart to Vte right. 
Id left. The face to be in 
or t)ill be faced to tAa r^ 

PaOB, KIOHT ABOCT 71CE. (Aout. 

3. Re-forming Line. 
Rb-FORM The ftanh Companiea face oatwsdt. Companies form- 

Xlhe tide Fiicea mill viheel to the right, and left ; and, 
» HI edulhn, receive tAe aord "Forwsrd." The 
fiank cunponiM mute acroat in Fovn to the outigard 
fianht of the eompataet, tehich stand next to them idien 
in Line, they then lAange their direction parallel to 
the alignment, and, tshen clear of the other corr^ajuet, are 
halted and dretaed up into Line. 

"o. Forward, 

«. Right, (or left) wbMl. Halt— Dreu op. 

0. : Halt— -front. Dr«ts up.- 



The aoDAitE 
(RrnBB OB nova 
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HOVEHBKTB, AND OBARGEB 07 FRONT DI ECHEU^N. 



TO THE EIQHT (OE LEFT) WHEEL, 
THE ECHELLOH WILL ADVASCO. QUICK K 

2. ICAMjuig into EcheUm on momaile jrimlt. 

Take sbound to the right (ok left) w gcbbiij)!! I 

OF OOMFAiriBS (SUB-DtVlBlOHB, OR BBCIIONS). ON THE 
IfOTB BV OOMPINIBB (BDB-DIVIBIONS, OR BBOTIOHS) 
RIOHT (OB left) WHEBI,. QUICK KARCH. FORWARD. | 
If a Battalion Is required lo wheel Into echellon to the rear, it will 

be faced sbont, and the GcmpaiiieB, sub-diTiiiam, or gecttona, will be 

wheeled forwaid, rear rank in li-cHit. 

3. Whteling into EcMlm on a« March. 

Take qbodnd to the kisht (or left) 

OF COHPAHIEA (aUB-DIVIBIONB, OB BflCTlONa). 
BT OOMPINIES (etJB-DIVTBIOHS, OB eBOTlONS) K 
left) wheel, FORWABD, 



Wheel back utio line. | 

QtnCK MARCH. I Halt. Dren. Ejn front. 

Thia moremoit mtj alao be perfbrmed on the march, tlie Cutaiot 
nartiiig time, and their Compaoica wbeeliug beck on them into Liae : 
tbe oommaoding officer will gire the word raawARD, whei the 
wheel* are completed, 

S. 55. A Battalion tn Eahelhn, halted, forming Line in a dirtctioii 
obliqut to that from uhich it mo wAeeltd into Eohelhn, 
Form lihe ok the leadi 

WILL WHEEL, Sk., Lc, 
BBMAINIMO CDHFANIEtl' - 

LEFT BACEWlRDfi) WHEEL. QDICE MARCH, 
VOBV LDJE. QUICK XaB 



Each conyiany 
in macasion. 

No. Bight 

(or left) wheel. 

Halt, Dnog up. 
Ejei front. 



t raotn u( bchkujok. 



PART I.] 

£ 56. J BaUalion in Lint ehmguig fhmt 
fry UrDuu^/arwanf thtmtofOt Batt<Uiim, 

CJUBOB ntDNT OK TBI! RIOHT (OB LBPl) 



No. To tba 

Right (or l«ft) wheel j 

Or— No, , 



T (or lest) whbei, quick kabch, 



tf 1JN!&— QniGE ■ 



I,fa^&C 



3. 57. A Battalioaiti Lm» changing Frtmt lo a fiani,i]/ throaiHg 
baciwirdi the rat of tht Batialion, 
Chahgb pbont oir the No. —' On the Right (ar left) im^- 

LETT fOB right) vaid* wliecl{ (or Mo. , pacei oo 

HT (OR the Right (or lefl:) bsckwardi wheel.) 
r BACK. Quick march. Halt, Dm. Eya fivnL 



IT (OB l.ErT)1fHC£l. 
nCK KARCH.* 



'No.- 



Halt. Front, Dreu. Eje* 
Halt, Dm. Ejca front. 



frant 



S, 5S. A Batialion m LtTie (Aanging fWmt 
or on the tno centre Companira, iij 
Ue ether. 

CbAKOB FRONT ON THE CENTRE 

BIOHT (ok left) THROWN 
FORWARD. 



advancing one Wing, and retiring 
TfontAe (iM centre Congianit$. 



Left (or bioht) wdjo, Ripar 



lget) wheel, quick uaroh. 

FORM LINE. qClCE MARCH; 



Comn 



the 



centre, Right (or ^) wheel ; Or 

paces. Right (or leA) wheal. 

Quick nurob. Halt, Diaa. EfM 

If the change of frtmt iato be 
on the centre of a Comaany. 

Mo. on the centre, Right {at 

left) wheel ; Or paws, Eij^t 

(or left) wheel. Quick march. 
Halt, Dnts. E]res front. 



.„gk 
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A BattalioD on tba mircli may b< ordmd to chsi^ ftont on a flaxik 
Company in echeUoa, wldiotit hating, the Company vhoeling <nx 
moveable pivots ; in Ibis caw ttie dank Company of formation will 
wIimI at tit doable. 



8. 60. S»-farmiitg Linefnm Dkxt Echelltm. 



• No. By lie Right (or 

left) Qairk maich. 

t Or, No. Right abont; 

face. By the Rigbt (or left) 
Quick m^^. 



1. Forming Line on iha lending Corapang. 
RE-I«ItM LINE OK TBB LEADINQ OOHPAHY, 1 

BEUAINIHQ OOHFAMIES, 4C1CIE lUBCH. j 

2. Fbrming Line, on tfte Rtar Company. 

Hb-pobm line or the beab OOHPAITT'. RE- I Halt, Frtmt, 

BIOHT ABODT FACE. Dnra Up. EyCB 

a Central Gomfony. 

. I Front Companits. 

OOUFAHIEB IN I Halt, Front, Drees. Eyes fhiot. 
FBONT, ftlOBT ABOUT FACE. I Rear Companies, 

lOBK LIMB. QUICK BABCH. | Halt. Dress. Eye« front. 

4. Forming Line on i/us March. 
A Battalion, io direct echellon do tj» march, may faun Line in Uke 
manner : if to the Fnnt, the Imdins Company will be baited, on the 
caution ; if on the Rear, or a Centnl Compaity, the named Company 
will be halted, on tbe vonb "EEMAiniKO OOHPAHIIS, (OB COM- 
FANtES IN PBONT) RIOHT ABOUT TUBS." 

' 5. Forming Line, at right anglet to Ifii origiac^ Aligament. 

Form line tx) tke bioht. by oonpabieb, I 

BIOHT THEEL, FOBWABD ; &C., llC | 

When tbe Advance hai been made (mm the Rigtit, Line may be 
finmed to the Left, in like manner. 



FOBM OBLIQUE ECHELLOHOK TBE LEADIHO OOH- | 
FAKT. BEUAIHIlla OOMPASIEg, BIGHT (OB 

LEFT) HALF FACE, QUICK HAROB. j Halt, FtODt, 

WHEEL BACK INIO LIKE. QUICK MABCH, &C. | Dreia. 
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A Direct tobclloo mt,j be wh«el«if fbnraid into Column, wid thta 
fbrmed into Sqnan, (iUur on the centre, or on tlw Icttling Compuj' 
at uy mNnent ; or the Compauiei of a direct adwlloa nwf b« iwnxd 
inta Ccmpanj Sqnarcs. 

SiBEET FiBina. 

S. 62. A calamn at open, hal^ or quarter di«t«Bce, fomiBl In ■ 
street or id dutdh groand where deployment ia impractiisblf, may 
ba required to fin either vhen idvaaciiig, or retiring. It will be 
performed in tha folLowiog aiHiiner : — 

1. Street fintig, advancing. — Three compauiai will be ordered to 
idianoe from the colnmn, leaTiug sufficient room between them and 
(he remainder of the colnmn for a gun, or body of ctttlrj to fonii, 
the Hcood and tliinl oompaniei will clo« oa the firat. Wbeu re- 
quired to fire, tJie two froat cmnpaniei will kneel down, and the 
third will fire orer their heads ; the aecond will then receive the 
word "Ready," on which it will spring ap, and on the word "Pmeot" 
will dcliTer ita fire ; laatly, the front companr will fire kueeliif;, euh 
company loading as soon aa it hai fired. The leading oompony m^ 
then be ordered to rise and charge, or the fint and lecond companiea 
may be ordered to open -ont to half diitance from the rear, and the 
wEwle then wheeled back by nib-dinBioiis to each aide of the street to 
allow the gon to fire between them, or the cavalry to charge; it may 
occaaionally be of uie to eilend files along each sale of the atreet* to 
fire np iatfl the windows. 

2. Street Jlring, and retiring. — In retlrir^, the leading diriaioa will 
gi»B its fire, ilope arms, lice outwaida by snb-diyisionii, file to the 
rear, re-form company, load, and remain halted, until ita front la 
again clear, or the whole column ia put in motion. The moment the 
front of the aecond company is clear it will give its Gre, face outwarda 
by EQb-diTisiona, and file to the rear as abore direet«d; aud so on by 
companiea In Huoceasion ; the companies thaa follow each other in 
succession ; when the front of the colnmn occnpiae the whole breadth 
of the atree^ the outward files of companlei will double in the rear, 
to zive the companies, which bare lired, room to pass. 

ft must never be forgotten, in entering towns or villages oocupied 
by the enemy, that the fii«t thing to be done, on gaining a footing in 
the place, ia to clear the houaea oti both aanlB,and the column iboaii 
on no account proceed through the street* wilhont previously occopy- 
iitC the houses on either hand: the troops employed for that purpose 
breaking through partition walls, or pushing on from house to house, 
to aa to accompany the maidi of the main body and protect its flaulca. 



IKSTBDCnONS FOR HICHIKQ, AND STftlKIKQ TENTS. 
1. Whenever possible, the qaartermuter, Or an officer acting for 
im, with a non-commissioned officer and a camp colourmau pr 
impany, will precede the corps to be encamped. 
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3. Thia officar will take np^ ground for the oompaoie^ aod tfa« 
offinra* and other Unts, be., accOTdiiw to the directiona be may hBr« 
Taoeired, to confiirm to one or otber of tli« method* laid down in the 
" K^litiocu for EncampineDts," marki!^ l^ a picket the ipot to be 
occDpied b^' each tmt-pole, and taking care that the liitea of tonts are 
perpendicular, and correcllf corered. 

3. Before wiiring in camp the men will bo told off for their 
MTeral fundioDS as pole-men, peg-men, and unpacken of tenta, two 
men being allotted for each of theie duties, and lii in all for erery 
tent. Mate than thin number oolf impede eedi other. 

Each tent nqnirei, Iherdore, one Mvtion of tlireea to jntdi, or 
ttrikeit. 

4. From the remainder of the company, the parttea will be told off 
for proviiions, wood, water, fire, guards and pioket*, and- fer the 
{Etching of the officers' orderly-raom, itore-rDom, goard-tenta, &c. 

To each tent, sa far aa potaible, a non-commisaioned offioer will be 
told off. 

5. It b known that the aoldiera' tent^ with its corda, oocapies a 
■pace of nearly 6 yarda — that is, between 7 and 8 paoea from pole to 
pole. 

6. The polsMnan, being itationed at the apota indicated by the 
Jackets, the pole ii lowered, and the cap of the tent iiied on, and all 
thinga prepared for the laisiDg of the tent. On the signal, or word of 
oommmd, the whole of the plea are raised together, the akirt of the 
tent being lifted over the pole-man's head. • 

7. It will be ronemb^red, that, to insure stability, four of the 
corda which divide the drciiml«Mce accnratdy into quarters, muat 
be first made fitst befrac any of the others. 

8. Each cord must be stretclied on the true prolongation of the 

9. The tlidea muat be made bst at an eqnsl distance from the 
tent and the ground peg, ao aa to permit shifting, aa expansion or 
contraction of the cord ensues on atmospheric changes. 

10. The non-conimiseion«l oScer sees that the door is properly 
placed, and attends especiBlly to the fastenings of the first four pegs, 
with a view to tlie general upri^tneas of the pole and security of the 
tent, under the general aaperiuteodence of the company's officers; 
one beii^ station^ at the flank, the more easily to detect and correct 

11. In order to strike the tenls, all the pegs are drawn except the 
four first drivea, and four men place themselTee at these In readiness 
for the signal ; tbej draw the« pegs, and hold down the lent till the 
signal be given. 

IB. On the signal, the pole-men lower the poles to the rear, and 
come out by the door, bringing the poles with them. 

13. In rolling qp the tont, the cap is turned on one side, in snch a 
manner as ahall make it viaible at one end when the lent ia rolled. 
Thia prevents the op f^m cutting the tent. 



( « ) 



CAVALRY SWORD EXERCISE. 



Seotiom I.— Eitwtmoh MonoiiB, 


Tidt " lufcutry Sword eiadie," jwj. 10. 


Seotion 11.— Cuts. 


Gdikm. Poem. 


'Wordt of Command. 




Right eiig»ge. 


' Bight dtfend. 


AMaalt. 


SecoHl. 


One 1 


Thitd. 


Si %"■ 


FoDrtli. 


Four I 




Odb \ 


Left defend. 


Two 1 1 - 
Three ^ 


S«»nd. 


Third, 


Four I 


Fourth. 


SIop*«»ori* 


Slope ewordi. 


QOAEDS, A 


TO rOlNTS. 










Bi^t— Defend. 


Point. 


SKond. 


Point. 


Thirf. 


Point. 


Fourth. 


Point. 


Left— Defend. 


Point. , 


Second. 


Point. 


Third. 


Point. 


Foartli. 


Point. 


Slope nrordi. 




SWOKD t 




Wordiofaommond. 




Sword «erd»«. 




Right .ng>g.. 


Leftenpige- 


AmuIL 


Aiunlt. 


Ooe —Point. 


One —Point. 


Two -Point 


Two —Point. 


Three— Point. 




Foor —Point. 


Four — Pirint. 


Slape gwordt. 
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PURSUING l-RiCTlCK. 



One — PoiDt. Eight. 

One —PoiDt. Left. 

TKree— Point. Eiglit. 

Three-point. Left. 

L Slope swords. 

The ana beiog complete in the Sword eierdn bj word of co 

will go regularlj' through'the piereise in the same manner aa it will 

be shown at Reriewe, InapecUons, &c., taking the Hme of each 

motion, accoriing as Right or Left is attached to the words of com* 



Slope svords. 
Sword eiercise. 
Porsning practice. 

Section VI. Opficebs' ba 



JPOTT&O/CO 

Attention, Rear rank take Oi-der. . March. 
Adrancs arms. Rt«r rank take cloae order. March. 



CARBINE EXERCISE. 

CABBINE EXEBCISB OK FOOT. 



Werdiofco 

Attention, Present arms — Two — Three. Advance arms— Two. 
Port arms. Advance arma — Two. Support anu. StiDdataie. 



Word) of command. 

Spring arms — Two. Load. Handle cartridge— Two. Di'aw ram- 
rod, ^m down cartridge — Two. Return ramrod. Prime — Two. 
Ready. Present. Fire. Advance arms. Trail arms. Advance arms. 
Unspring arms — Two. Support aims. Stand at ease. 



p*ET n.] 



CARBINE EXERCISE ON B0R8EBACK. 

Wordt of ocumrvmd. 

^iriDg unu — Two. Load. Haodle cartridge— Tm. Dnw ram- 
rod. Run dowB autridg« — Two. Keturti mnrod. Friow — Two. 
Ready. Front procnt. Fire. Load. Ready. Left prMent. Fire. 
Adrance arms. Canr amu. Sling arma— (is taken bno any of the 
preceding poeiCioDs). Strap amu — (from being ilimg, the carbino may 
be etrapped). 



Word) of conunand. 

Prepare to load— Two— Three— Four. Load— Two. Cap— Two — 
Three.* 

At y«rd«. Ready. Present— Two— Three— Four-Five. 

Load. 

CARBINE EXEBCiaE ON HORSEBACK, FOR SHARP'S fitOXCB' 

LOADING) CARBINE, oinied in a bucket. 



WoniK^co 

Spring arms— Two, Prepare to load — Two — Thre^^Foar. Load 
— Two. Cap — Two — Three.* At yards. Ready. Front pre- 
sent— Two— Three— Foui^-Five. Load, (asbeforedelailed). Ready. 
Left present. Advance armi. Cany nnns. Sling anna. Strap arms. 



PISTOL EXERCISE. 

Word) of command. 

Draw pistol. iBt motion. Sad motion. Prime, and load. Ram 
down cartridge. Make ready. To the Iront^ Present. (Fire. Prime, 
and load ; as before direuled.) Uake ready. To the lefl, Present. 
(Prime, and load i as before.) To the right, Presmt. (Fire. Prime, 
and load ; as before.) To the rear. Present. (Fire, &c.; as before.) 
Return pistol. 1st motion. 2nd moticHi. 



* N.B. 'nie moUoDB to "Cap" will be muHoeHsry when ^bnen argiiit«iL 



LA.NCE BtKBClSE. 



[part rr. 



LANCE EXERCISE. 








Engage. 


Eoond. 


Wave. 




Firet poiDt. 


Right front. 


Second point. 


Right. 


GOBTd. 




Thruet. 




Pany. 


L Jt rear. ' 


Third point. 


FoQrth point. 


Left. 


Gnud. 




Throat. 


Left front. 


Fonrth point. 




CurylanM 



T Dmaios. 



Wordt of wmmand. 



Right front, 
Left front. 
Right rear. 



Engage, 



Carry lance. 



D DEFBHCE. 



Wave, Second point, aod Gnard. 
War*, Foarth point, and Guard. 
Third point, and Guard. 
Fonrth point, and Guard. 



First point, and Thrust. 
Fourth point, and Thnut, 
Third point. 
Fourth point. 



ctT'OO^Ie 



(, Google 






E 



irflll 

ill III 5 
Itl iljl 






'« ill J la 

-^' nlmm 



r; i>tc5,C00l^le 
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PART III. 
ORDNANCE, CARRIAGES, ETC. 



GUNS. 
Quia art diitinguiiAed from each other by thdr mdal, tad weight of 
Iheir shot. 

A Gtm ig diinded inio five parts, which are named Cascablfj First 
re-infoFce, Second n-inforce. Chase, Muitle. 

The melal is made thicker towaids the bteech than at the muzzle, 
to etrengthen the piece, for the eUtttic force of the Gunpowder i« 
there greatest, and diroiniEbea id power as the ipace it occupies is 
eitended. The metal ia made thiimei towuds the muzzle to make 
the guD lighter, 

. Tht Ditpart is half the dtfjereace between the diameter of the 
Gun at the base ring, atid at the iiwell of tbe muzzle. By affiiing 
on the muiEle a piece of metal eqnal to the height of the diaptut. 
the line of eight will be made parallel to the aiis of the bore, and 
therefore an object within poiat blank range can be leen. Howitzers, 
and some gaaa which hare a patch or projection oa the upper pari 
of the muzzle, have no dispart, the semi-diameter of Iba muzzle 
with the patch added to it being equal to the aetni-diameler of the 
base ring. Iron onhunce (Bloomlield's) are intended to have a d^;ree 
and a half dispart, but tbe founder ia allowed two-tenths of an inch 
Tariation in castiiq; Iron ordnance, for anj differeoM which there 
maj be between the intended and actual diameter of the bale ring, and 

Braaa Field Gune 6, and S-poonders, 3 cwt (4 feet), have a dispart 
of one degree ; 3-pouudera SJ cwt. (3 feet) have a degree and a half ; 
and 12-pouDdera, and fl-pounders have one degree and a quarter. 

T/ie Angle cf dapart ie the number of degrees the axis of the bore 
would point above tlie object aimed at, whoi laid by the anrface of 
the gun. 

Point blani rangs is when t}>e piece is laid at the object without 
an; elevation ; the plane and the aiia of the bore being parallel to 
each other, 7tj distance is meatared from (he muzzle of the piece 
(lired with the service charge of powder) to the first graze of the 
shot, or point at which it first touches the ground. 

When a Shot Is lired from a gun, it is acted upon hy three 

lat. The explosion of the Powder, whirh urges it forward. 
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Sad. The r«dsUnce of the Air, which tends to atop it. 

3rd. The force ofgreTity, which cbuks it (« desceod. 

When a Shot hu beoi fired Gdid a gun one wcond of tjme, it hu 
&lleii 16^ feet; in two satHids. 64| fWt; in three secondi, 144^ feet ; 
and proportionallj for eveiy edditionnl seoood.* For this naaon, it 
is Dccesoarj to gire ■ certain degree of eleratlcai to ■ gnn : at, tor 
instance, ahauld the time af flight of a shot be two Kconds, the gun 
laust be pointed 64j feet abore the object inteoded to be struck, 
because in that time it will have tallen through that siHce ; tlierefore, 
the more distant the object i^ the gieater must lie the elevation givcD 
to enable the shot to reach it. 

There are three modes of extending the range of a Shot without 
incrcBfling the charge of powder, rii. \ — - 

Ifit, B^ raiaing the piece to a higher leyeL 

2nd. By giving its sils greater elevation. 

Srd. By eicentric projectiles ; recent eiperiments having shown that 
if the centre of grarit; is placed directly above the centie of figure 
the range is grfatJj increased. 

A Tangetti took i> affixed to the breeoh of Qdub, and Howitien, 
bv roeniu of which the requisite elevation may be given, and the 
object sem at the sanw time. This scaie has divinons, oallal 
degrees, TDarked un it, and it is placed in a groove at ths breeeh, from 
which it can be raised (beii^ ftsteoed by a screw) to give the neces- 
sary Ovation. 

Tie diiiinoM on the Tangnt aoob may be epprvximately fonnd hj 
multiplying the length of the piece in ini^es, ik>ni the base ring to the 
swell of the maizle, by -017435, wd the product will give the length, 
Dearly, of each degive, or division on the tangent »>]■. By cabtiactiDg 
the dispart from ttus prsduct, the length of the taagent scale at«ve 
the base ring for one degree of elevation will be oblalsed. 

When thve is no dispart sight, the scale can <Hily be nsad for 
elcratian above the dispart angle. In this ok the diviskms must be 
marked, considering the top of the scale as the length coneepooding to 
the dispart angle. 

Ta^mt aceUes. uma sebfioe. 

Tai^fent scales for brasi ordoanoe (both for land, and sea service) are 
of metal, and fit into a groove bored in the breech of the gun. 

There are three kinds of tangent scales tor iron gnns need iu the 

1. The metal icale, litt«i to a metal block attached to the breach of 
the gun. This s used with Millar's dispart si^t, also with iks 
muule sight, in those guns where the shape of tiie breech admita of 
the scale being made of BuSident length. 



• y«*t— Tide " KoUon," ■■ Forces," tt, Telodlj, OrsvLly. ai 
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3. No. 1 WQodea lueoit H»l« it iH««l with Hitlu-'* aigkU, in 
addititn to the metal xale, and it wed for gi*iiig cUratJoot btjMHl 
wbat ou be obtsinsd bf tbe UUer. Tluwa nsw iuoad an nade to 
fit the block wiili gnat aocancf. A piece nf metal i« also tcnwti 
so, into which the hnj of the metal »rale ii iotended to fit. The 
Utter should be i-aised as much as possible, und screwed tight, but 
Bot to pre Tent the woodfli scale restiDg npon the t(^ at the block. 

3. No. 2 wooden tangeat Male is ioteoded for giuu not filled with 
Millar's flights. Thef can oaly be used Tor giring elevations above lb* 
dispart angle of the gun. 

Taagtnt Sealu- bisa SBBnCE. 

For sea lervioe iron ordnance, all breech tangent sealea an mado of 
bex^onal metal tubing, on the iMes of which the eleTaUon, and cor- 
r«i>p«dlag la^^ea are marked, tbtj are fitted to gun-metal Mwks 
■ttMbed to the breech i^ tha goo. There is also issued for bmadsida 
guns, a wooden tangent scale, which ta applied to the quarter sight, 
and bj meaaaofwhidi the eleration of the gun ma; be determined. 

TAt Sig/itt t^ a gmt are two small notchea marked on the Dpper 
part of the baae ring (or on Ibe top of the tangent scale) and swell of 
the mniile. 

T/k line 9f metal U an imaginar; line drawn along the surface of 
the metal between the two sights. 

T/ie line o/ metal Ekoatioa is obtained by laying a Gun at ai 



)/ melai it Indiesled bj 

le muule. 

Windage is the difierence between the diameter of the bore, and 
that of the shot. The windage formerly allowed was ODe-tweatlrth 
the diameter of the shot, but it it now reduced considerably : (Field 
Gons hsTe only ene-tenth of an iDoh) and tbia dimiautloB of windiig« 
it Tcry beneficial , hager ranges being obtained with the same charge* 
of powder, and also greater precision of fire. 

The Vent, for erery nature of Oi-dnaace, is two-ninths of an inch 

Bouc/iing a gan is filing a pare copper vent Into It ; which is done 
by drilling a hole in the [neae, where the vent is usually plaoed, about 
one inch in diameter, and screwing thainn a pleoe of wiongbt copper, 
with a Tent of two^inths of an inch through the centre ol it. 

Ttrtialiag a gim is eiamining the thickness of UMlal, whether the 
bore it pertectiy straight, the truimioos properly placed, jfc It it 
performed by m<nns of calliper compasses, and other inttnimoita. 

Qaailralimg a gnu is ascertainti^ if it it properly placed on its car< 
riage, and if the wheels are of an equal height. 

A Qua M hmtyconiiiKi when the snr&ce of tha hue hat cavitiet, «r 
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The Zength of a gm it sacertuaed by meunring it from the rear 
of the Imie ring to the fiwa ofthc muEzle. 

Tie Calibrv of a gun is the diameter of the bore. 

7b fnd tie Length of a gvn, mfeet and inchei,itt length inCalil>re» 
being known — 

Divide the prodnct of th« number of Calibm and the diameter of 
(he boie, in inches, by 12, and the quotient will bt th« length in feet 

lb find the Nvmber of calibra in Jfte Length of a gun. 

Divide the length of the gnn in incbes by the number of inches in 
(he calibre. ' 

Gun metal it a componnd of 8 lb. or 10 lb. of tin, to 100 lb. of 
copper. The property of tin being to harden, the largnt prr^rtion 
(lU lb.) is used for moi-tafs, thej requiring a greater degree 04 huduees 

Ordnance cast of gun metal are generally deatgnated Srtas 
Ordnance, 

Brass guns are used for 6eld batteries, they haviog been eoosidered 
preferable to iron for the service, being ligliter than iron gnns could 
be mat of the same calibre, without risldng their buisting. 

Brass guns are, however, aoon rendered unserviceable by repealed 
and quick firing. 

Iron g«ns are bet(er adap(ed for batteries in the attack or defence 
of towna or fortresaea, and alao for service on board ship ; being less 

rapid firing. At the aiege of Badajoz the firing coiitiaued for 104 
hours, and the number of rounds fired Irom each 24-pounder 
aveiaged 1219 ; at the siege of St. SebAstian, each piece fired nbont 
350 rotinds in 15^ hours. None of these tuns nere rendered un- 
Miviceable ; hut three times the number of brass guns would have 
been required to produce the same effect, or maintain aucih long and 

Senice Charges of piader. 

For heavy guns .... i the weight of (he shot. 
For light do j do. do. 

The Poini Uank r<mgt of Iron 33, 34, IS, and 12-pounderB with 
■olid shot Tartea fivm 380 to 2S0 yards; from which to 1200 
yards, every ^ d^rec increases the range about lOO yards; and 
from 1200 to 1500 yards, every ^ d^^ree increases the range about. 
50 yards. 

The Point blank ''range of Brass, 12, 9, and 6-poonders, with 
solid shol. ia 300 yards, and from which to 700 yards, every \ degtft 
elevation IncreaGee the range 100 yards; from 700 to 1000, every j 
d^ite increases it 75 yards, and fiom 1000 to 1200, every j duree 
increases it 50 yaids. 
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Ti» Pomt Hani nmgt <y Brau, 13, 6, mm! ^^ftmaiat k 300 
yardi, from which to SOO janb, each ^ itmt iaeumi llx nDga 
100 fwda, and frcm 600 M 1000, «ach f d^iw incmH* it oO 

jwtt— For Wflghu, Dtoif mtai., Bwcei ChuBC^ kc, vliV Tiblo. 

HOWITZERS. 

Houiitzfrs are a short descriptUm of Ordnuioe, dther BrsM, or 
Iran, nad arc naed for projacting Sheila. Tbdr prindpsi adianUgcs 
are that they can be more easily leaded, and are coniiderabiy lighter, 
in proportion to their calibre, thaa Guns; and thef bIw may be 
used a* Mortars. They have no diipart, (ha diameter of the base 
ring, and iwell of the mnuU being equal, eicept in the 24, and 
12-pouDderg ; vhich, howeTer, am prorided with a patdi to make ap 
the difference. 

Millar't hoaitta-i iiOii from the old pattern in the increased 
Imgth, being tVom aix to ten calibres ; and in the conical form giiai 
to their Cbunbera (called Oomer) which are the fruitnim of a rone, 
tetminatiog in an hemisphere. 

XMb— Tkto Tabid for We^hta, Dtmei^ans, Bango, Chargei. tic 

CAR80KADES. 
A Carmnade is a short piece of Iron Ordnance, wilL a loop DDder 
the reinforce instead of trunnions. Its conatructioD ia materially 
difiereut to that of gODS ; haring a chunber ; a part scooped out 
Inside the mDZile forming a cup; also a patch on the reinforce 
They take th«T name from the Canon Foandry (where they -were 
Grxt cast for the Mavy la 1TT9), are conridenibly tighter than Guns of 
similar caUbres, and are fired with diarges of about oue-tweltlh the 
wai^t of the shot. 

Carrooades are chiefly used on board ship, but oaeaaionally in case- 
mates, and retired flanka of fortreaseo. 

The highnt chargt ii one-dghlh the weight of (he shot. 
The loaett charge onc-aiitcenth do. do, 

StU.—Jai Weights, DIraeiwliuis, Buigts. be, vide Tables. 

MOKTABS. 

Martart iiSa from Guns in the ronatntction of their bore, 

and also in their form, which is conaideiab1]r shorter, the metal 

b«ng mach thicker, and the tnmnions b^ng at the extremity of the 

They are ttsed fbr throwing Shells into a town, or battery, setting 
fire to and orerthrowing worka, blowing op magazines, and breaking 
Ihroogh the rook of barraclo, casemates, niagszines, Ik. They are 
distinguiriicd ii™i each other by the diameter of their bore. Their 
chambers are lU the form of a fnistrum of a cone, in which the povdcr 



YAIiIR OF OKDNUIGE. [PART Ut. 

K «oiie«Btr>teil ; th» Shell Uti dcM to dn lidM of the piece, uxl 
■ tbersbj neaaea Um «b^ fore* of tha txpuuioB of the gowder. Th> 

-reatett oluu^u Uieur o" — ' "' — ""'- — ■* '"- ■"""- 

ugea, are as bllowe :— 

IS-lseli. IModi. e-lDclL 

lud Secvia. ' LuHl SottIcs. Lud Servloe. 
Greatest charge 9 ponnda, 4 poiLoda. 2 pouoda. 

Greatest range 2706'7antB, 2536 yanla. 1736 jards. 

When Mortari art UMd in firing on Inclined planet, up or dsina 
AifJ, ehould the iuclmatina bt canudcrable. taie half tlu angle it 
makes with the horiiou, and add it to, or nibtiact it Irom 45 decrees 
(whiiih is for a medium pi*"*). »nd it will gi« tht grealest rmnge 
igion tie required plane. 

ffHr—VOa TaUa tf ObiMrifl M i. Weight. Charges Vmga. be 

TAtOE or 



It. pfeMOl Umi TaJua of 

the market price of iron ; at 
PROOF OP OHDNANCK. 



lit. Tk^ are gw^ ai to their Krcnl dlmensiaBa, iDtemal ntd 
external ; as to the justneas and positioD of the Lon, tiw chamber, 
*e>t, and tmnmoot, Ac. 

2iid. Tbej are lired mth a rtg;iilated char^ of powder and shot, 
Icing atUnrarda MMvlud to diacoin' irregnlarities, oi holes prodoced 
bf the firing. 

3rd. Br neiuit of engiats, an endeavonr is made to force water 
through tliem. 

4th. They are eBunined intemaUy by means of light, reflected 
tlom a mirror. 

IROIT OUNS. 

The guns are Gnt examined as to their proper dimensions, in 
which DO more Uwd * 3 of an inch variation is alJowed ; and in th* 
diameters of the bore onlj ■ OSS ; but in the poaitioo of tha bore ■ 25 
of an inch oat of the axis of a piece is allowed. 

Tfaej are then tired twice with the eluuge in the tallowing tab)*, 
with one ihot and two high jonK wadi, and ^'Mtll^■'»^ with sl seamheK 
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In thi» euminstioa they mart not hare anj bolt or aiTltj in th» 
bore of two-t«ntlu of an iudi in depth behind the fint rdnforce ring, 
a ODe-fiuurth of an inck in d^itli beroie thi* ring. 



N«tore . . 10 In. 8 In. 68 Pr. 56 Pr. 

■"^E.?! »» " '• " 

K>tni« . . 43 Pr, 82 Pr. 24 Pr. 18 Pr. 12 Pr, 9Pr, 6Pr. i 



BRASS GPNS. 

Ftwn S to 13 jmnndorf tbe diameter of the brae most not TWj 
mora than -025 of an inch, nor In any diroensions'mort (b*n '3. 

PBoor CHAneEi, 

Katnre . . 13 Pr. 9 Pr. 6Pr. SPr. 

Chai^ . . 51b. 3^ lb. 31b, lib. 

Tht 12 and 9 ponndan are Gr«d twioa, the reraalnder three ttmea. 
Any hole -15 of an inch npwarda, or aidainyi in the bore, or ■! in 
tbe botlom, between tha bteech and Brat retBforoe; or -aofaHinch 
Dpiwards, or sideways, or '15 la the bottom of the b«re before the first 
latafbree liag, will be tuffioient to eoDdemii thtm, 

HORTARS, AND HOWITZERS. 

Tbe exterior dinienitoni are in no respect to deriate more thnn 
-1 of an inch in the 10, and 8 inch Howitzen, and '05 of an Inch in 
the 24, and 12 ponndei Howitcers, and Royal and Cochom MarUrs, 
and UowitierB. Their bores and chamben mnet not deviate from 
their true diameters, or positions more than ■ 025 of an inch. 

The Brase Hortan, and Howitzers are fired twice wilh their 
dnmbera tall of pomler, and an iron shell. The Mortars on their 
own bedi at aa elevation of about 75 d^rea, and tike Hovitien on 
tbeir carriages at an eleratiM of about 13 degrcn. The Iron 
Uetars are proved vith a char^ equsj to the full chamber, and a 
solid ibot sqad in dtaawter to the sbeli. Boyal or CoehoFn Hortaia, 
and also S4, and 12 poonden, or Royal HowitieFs, having a hale of 
■1 (^ la inch In depth in Af ehambcr, or ■ 15 of an inch in the ehiat 
an rgeotecL A hole ■ 1 5 of an inch in depth in the chamber, or '8 
of an indi in the chase is anfiiciemt to aond«san th* 10, and 8 indi 
Howitiera. For tiie 13->d^ Bo^errice Horlar a oyUndtr wiigtdDg 
H cwt. ia lued {<it proof. 
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>t deriate man tbsn 



They ere 


proved 


with 


two 


rounds, with their cbambtn fbll 


of 


powder, aad 


one ,b. 




Iwad. 


Aholeof •2of.ninchi 


D depth 




the bora, or 


■linth 


echa 


mber. 


condemn, the piece. 







Ml OrdnanDe, after having undergone the before-mentioned proo&, 
tutd the subsequent searchjuga, are sutgect lo the Water proof. 

fitted and lecored to the mouth of Ihe piece, and a plug to stflp up 
the vent. 

After two of three eBbrts I 
combs, or flaws, which there m ^ . , . 

and generally the oeit day eiamined by light re^Ud from a mirror. 
ir the bore should contain any small holes, or Saws which have Dot 
been discovered by the former proo^, they are very readily found by 
this, as the water will continue to weep or run from the holes, after 
the solid parts of the bora ara perfectly dry. 

WAen a gun burets in priming, the remainder in proof at the umt 
time are subjected to another proof roand. 

Ordnance condemned, for any of the foregoing re 
able, is marked as fallows ; — 

D X for faulty in dimentions. 

8 X by Searcher. W X by Water proof. 

W X for Water proof. 



Great attention should be paid 
Ordnance when in DepSt, or on S 
jury Gum sustain from rust and corrosion. 

With this view the first step to be taken is to clear their bore* and 
eiterior aorlaoM tVom all rust and dirt, which ia done on the inside 
witii drculai Spring Scrapers, fiied on the end of a long shaft or 
bandlei them acrapera are made to press atroDgly on the side* of the 
cylinder, and by being drawn backwards and forwards by two or thre« 
oScient labourers, nil] remove the rust, end, if not in a very bad 
Mate, will restore ■ r^ular smooth larface ; the tmllfHD or aid of the 
bore is also scraped with a tool for that purpose, and the vent is 



I 
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openel by pnuiag k •qoiie alcel rimer of It* diameter thronfrfa it, 
geuUj turning the tool rotmil until the vent is cletir ; after whidi tbe 
bore most b« well bnubal ont, firat with a hard round bnuh, and 
then with a TnrkVbead brQsh, to that not the leant dirt remiini in 
JL Thia being peifonwd, the fint coat of lacquer may be laid oni to 
which, when dry, a trcond i> to be added. Thia ia done with ■ 
commiHi painter's bniah, filed TerUcallj DB the end of a ataff luffi- 
ciently long to reach down the cylinder ; and the boltmn of tbe bore 
b lacqaered by another brush filed horizontally at the end of tbe 
(taff; the outaide or eiterior parts o( the pieces are also to be well 
uraped with an old sea-aervke award, or steel tool of that natiue, 
tolerably sharp, capedally about the mouldings, where former esating* 
and dirt have accumulated ; and when the ruat will not give way, it 
thould be slightly hammered, to as to loosen it. These opeiatioos 
must bo continued until the whole coat of old paint, mat, or dirt, b 
completely removed, after which tbe dust mnst be well brushed or 
rubbed off, and the piece will then be tit to receire its fii¥t coat of 
loticorroeion, to which, when dry. a aecond ia to be added. 

Before the work is commeaced the pieces should be arianged aa 
nearly aa poadble In the places where they are to remaiD, as too much 
rolling ia apt to disturb the coaling of paint, eapecially before it has 
gained aufiicient hardness to be durable. 

Tbe following ohjecia also require to be particularly attended to^ 

In skidding Gnna, &a., care mnst be taken that they ar* laid under 
metal, so that their nuzzles may be sufficiently Inclined downwards 
to prerent rsln or any moisture lodging, and ^e bores from time to 
time should be awept out, as dust or sand blowing into them and being 
■offered to remain, would be very deatmctWaj nor ehould the Ouna 
bo erer atacked one over the other, if the space where they are kept 
ia anIBcieBtly large to admit of their being laid in single tien. 

After tbe Ordnance ia onoe got into a oomplets slst« of preserra- 
tjon, by following these inattnctions, very little trouble or eipenae 
will attend their being kept so, for a slight coat of anticorrosion on 
the exterior, and a thin coat of lacquer ia the cylinder every three or 
four years, ie all they will require, proTided they are ererj now aod 
then brushed out aa before stated. 

On coating the Quna, it may be found nsefiil to let the painter 
mark oo them the dale, which will show how long it lasts, as this 
may differ at different stations, especially Buch as are eiposed to much 
damp air, and it will affbnl the means of calculating tbe neceeaary 
demands of articles for this purpose at stated periods. 

The same rules are to he observed in the preserratioB of ail iron 
Onlnanco mounted on works, with regard to tbe appiiratioa of lacqner, 
and anticornnlon, and the precautions of keeping the pieces laid under 
metal, and frequently brushing out their bores, &c., as recommended 
in the foregoing iastructiona. 



0, Gooi^le 
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lb. lb. 

AnUeorrosiw 40 ] lUd Ind, as a drier ... 3 

Blaelt (Gnat's) ground ia I Liaseed oil, galloiis 4 

•il 4 I TnrpeutiDe (BpinU ofj, pjot 1 

This miituie. whcQ veil stirred, uid Incorporated, vill be fit fin- 

nae, but, as by long kerping in thia lUte it becomea h&rd, no more 

should be mix«d than is required for present use. 

BLACK LEAD IiAOQtTEII, FOR THE BOBE, < 



I Lamp black, or wad ..04 
The oil to be boiled, and the palcit to be well ground. Thia wlU 
keep. Great care should be taken in boiling tike (nt, ta »Bj damp 
falling in would cause an explosion. 

INCTRUCTIONS FOR LACQUEEINO SHOT, ANB SBOAM. 
All Sbot, and Shel> (iacluding Shrapnel) sre fint to be cleaned 
exteriorly by the machine, or otherwise, and then such as are found 
sufficiently correct, and up to tbeir proper gauge, are to be twice lac- 
quered with the foiloning composition, leaving suBicieat time between 
for the coats to becctne perfectly dry, oiid hard. The warmest weather 
is the proper time for this operatioQ. Ten labourers can eiajnine, 
clean, and lacquer with two coats one thousaad shot in a daj, provided 
(he weather be favourable. 



Giant's black 40tb. Red lend 51h. Raw linseed oil 5 gallons. 
The red lead is to be ground hito a part of the oil, io order th:it the 
whole of the iugtedicnts may be thoroughly incoiporated. 

TO BENDER ORDNANCE PNSEBVICBABLE BT SPIKING, ETC. 

The moot eifeotual method of rendering Guns anserviceable, or of 
no further uee, is by removing one or both of the trunniona, which 
may be dime by striking it near its end'with a sledge hanuner ; or by 
firing a shot against it from a carronade, or howilza', the muzile of 
the piece lieing placed near the trunnion. 

Brass Ordnance may aim be rendered uiueniceable by firing whole 
or iM'okeD (hot into the bore from another piece ; or by firing a shot 
againit the chaw^ which genemlly bulges the metal nilliia tbe bore.* 

* When a Aot ii jatmiuii in a gun. and cttnnol bt rninmal Adsf to On 
earlr<4e''-. Afsaoj the ciurge bj pouriog water down the venC aiid muzilt, 
nntll tbp iueredients an dlflflolTfd. sod cleared out of tbe bore; (ben Inlrodoce 
a gmall qoantltr o[ powder ttareieb Uie vent, and blow out the shot. 
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fiir 3p0atig Ordnatc; tve kinili of r^kn *n nnf : — 
liL The ConatKM iptke, vhidi ia 4 iocbea long, -27 tDchM ia 
diajneter at th« had, and mboat '1 at the point. ]t lA driTea tu (kr 
an it will go into the Tent, and aftenranla brekeo off doie to the gnn. 
Sod. TAd ^prvb;^ or temporary gpike, which la *17 in diameter^ 
and varies in length from 3"8 to 13-55 inchej, acoordiag to the 
noture of the piece. It has a flat head to prevent iU felling through 
the Feat into the bore, and also a spring about two iauhea in Icngtht 
which eitenda from the point toward* the bead. In piming through 
the vent, this ia eompreoed, but aa soon as it U cleu of the tnetsi, it 
expands and rannot be wlUidrawn, unUu it it again oonipreeud soHi- 
cientl; to allow its being unin drawn into the vent, which may be 
done by pressing a rammer head ^ainat it, provided the Epring is to- 
wards ^e muzzle, which maj 1>e known by a mull notch cut in the 
head of the spike to point out its direction, 

A long spike with a toft point may be driven into tiie vent, and 
tlie Hid projecting into the bore clenched ; which, as well aa either i 
common uil or even a wooden peg, would answer as a temporary ei- 
pedieut if a proper spike were net at hand. Should a mooieDtary 
abandonment of the gLios become unavoidable, by taking away the 
cii{>^uares, elevating screws, quoins, linch-pns, or sido-arnu, the 
enemy will be prevented using tiiem for some time. 



If a gun Kaa been ^ked vtith a Common steel spSe, load with a 
char^ of powder equal to half the shot's weight: lay a leader of 
ijaicii matuh along the bore, and double shot the gun, introdnctng the 
abol, howpver, vety carefully. 

By affiiing a piece of ilov match to the end of the qnkk match 
which reaches to the muzzle, the gun may he easily and sately i^red- 
Should the spike not be removed, the operation may be repeated. 

W/ien Brass gtmi hane fcwn spi4ed, it would be advisable, a day or 
two before makdug the abore eiperiment, to Kiatch round the spike 
with a graver, and pour a few drops of Sulphuric, or Nitric scid into 
the drde, which, being repeated, will find its way down between the 
spike, aad the metal, puticulariy if the former is not perfectly round. 
When the gun cannot be unspiked by the above-mentioned operation!, 
make a lai^ fire round the breech to soften the spike, and after Uie 
gun has been gradually cooled, Che spike may geoeraily be removed by 
using the drill. 

When a ^un cannot he wt^ked, the only means of resdering it 
serviceable is to drill aoother vent, about half an inch Irom the original 

lb drill a iwe Vmt will require about an hour per inch. Care 
must be taken that a very smul drill is first used, and afUrwaids 
one rather less than the diaroetef of the vent, otherwise the veot will 
run the risk of being toe miidi enlarged. 
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Ltngth, Weight, Calibre, Charge, ^., of Ordnance. 





0^ 


Unatt. 


Weight 






ChHg«, 

UndSeroiu. 


- 1 


lofWl 




Cdibm. 












I™™- 


■nd 
lochei. 


liC: 







Service 


Pn»f. 


High 
g»ug«-. 


Low 








tt. 


n. 


5„t 


fnchu. 


lb.« 


lb. IK. 


iocbn 


.„*„. 




10-lDch 


9 4 






87 


10 




12 t 




9-87 


9-82 




8 


9 


13 


3 






05 


10 t 


20 


7-95 


7-9 






8 10 

8 
6 8 


(3 
11 


05 

93 


60 

52 
50 




05 
05 


10 + 
8 t 
8 t 


18 
14 








68 Pr. 


10 10 
10 
9 6 


15 

14 


15 
73 


112 

87 




12 

12 


18 
U 
14 


28 
25 








56 Pr. 


10 


16 


« 


98 
87 




65 
65 


U 


28 
35 


7=51 


7-45 




42 Pr. 




17 


21 


84 




97 


14 


25 




6-h 








17 




75 




97 




25 


6-79 






9 6 


Ifi 


43 






93 


10 


23 








32 Pr. 


9 7 
9 6 
9 6 


17 
17 


95 
78 
78 


64 

5S 




41 

41 


10 

io 


21 6 
21 5 


6-2 


6-14 




* 


9 


16 


12 
3S 


50 
46 




41 


8 
6 


18 
12 








" 


8 6 
S 


16 
14 


• 


50 




41 
41 


1 


16 

21 8 
218 


;; 






. 


8 
7 6 

6 6 
6 


15 
U 
14 
13 
11 


1 
I 


42 

40 
39 
32 

25 




35 
35 

3 

3 


6 

5 


14 
12 
12 
10 

9 


6'-h 






24 Pr. 


9 6 


19 


57 


50 




82 




IS 


5-58 






9 

6 6 


18 
13 


64 
3i 


48 
33 




82 
82 


« 


18 
12 








18 Pr. 




IS 




42 










5-12 


5^07 




: 


8 

7 

5 6 


18 

16 

12 


2. 

71 


38 
22 
20 
15 




29 
17 

17 


6 
3 

a 


15 

7 
7 


" 






12 Pr. 


8 6 


23 

22 


14 


34 




63 


4 


12 


4-54 


4-50 






7 S 


19 


46 


29 




62 




12 










6 


15 


a; 


ai 




62 




10 


4'-50 


4-50 




9Pr. 


7 S 
7 
b 6 


21 

20 


71 


26 
25 




2 

2 


3 
3 

3 


9 
9 


411 






6Pr. 


7 6 


27 
24 


86 
53 


23 
21 


S 


66 
66 


3 
2 


6 
6 


3-58 


3^55 






6 


19-6 


17 


3-66 




6 


3-56 


3'55 



OSDKAMCE, 



LtngtA, Weight, Calibre, Chargt, *c„ amlinued. 







u-^. 


W,lghL 


... 


Ch.rg«. 


ei,«*Hh,lL 1 


or 
pi™. 


iisi 


LIbm. 


SutiH 


p™f. 


High 




1 


68 Pr. 

32 
24 

12 


4 6 
3 9 
2 8 

a 9 




36 

17 
13 
10 
6 


8-(" 
6-84 
6-25 

3-6 


5 "■ 
3 8 
2 to 
2 


is"" 

8 
6 

3 


6-79 

6-a 

5-12 

4-47 


7-9"" 
672 
6-14 
5-58 
5-07 

3-53 


ll 

1 


lO-lueh 
5* 


S 6- 

3 4' 7-1 


40 

IS 


8- 
5-62 


7 
2 S 


6 


7-9 
5-S2 


9-8 
7-83 
6-57 


il 


13 
13 

13 
10 
10 
10 

8 
8 


3 11 

3 9 
3 9 
2 9 

a 4 

a a 

1 10 


3-6 

4-5 
4-5 

2-8 
32 

a-7 


82 
36 
36 
52 
41 
18 
16 
9 
8 


13- 
13- 

10- 
10- 
10- 
10- 

8- 




16 
9 

9 6 

4 


12-88 
12-88 
12-88 

9-88 
9-88 


12-8 
12-8 

12-8 
9-8 
9-8 
9-8 
9-8 
7-82 


i 
1 


9Pr.' 
1 


6 
5 

4 
3 
S 


I7- 
lfi-3 
16-4 
ia-3 


i3i 

a 


4-2 

a- 91 

2-91 


2 8 

1 8 

12 

10 


3 8 
12 


3-S6 
2-83 


4-43 

4-06 

2-8 
2-8 


if 


33 Pr. 

24 
12 


S 3 

4 8-t 

1 10 


10-5 

9-8 


18 
13 

3 


6-3 
5-72 

4-52 


3 

2 8 

8 


4 

2 8 

1 


6-S 
4-47 


6-1 
5-57 

4-43 


^1 


lO-ineb 


2 3 

1 3 
I 


2-7 

a-6 

a-6 

2-6 


1 


10- 
8- 

4-52 




2 
7 
B 


5-62 

4-47 


9-8 
7-82 
5-57 
4-43 






3bott« 






ba*liui 


(•.udn 


lotun. 
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CARfaAGES. 

GartftM earriagt! an nude of oak and other hard wood. TVvfils 
iron; but In thoM situatJou whtdi are sot eiponad to enSlode, the 
carrisgH are cut iroD. . 

Ship carriagtt. — The Bracketi and IVowoou «re elm, Axleireeg 
Dak, Tracit elm. 

Field giai narnaga. — All TVaBelling earriagtt are now made eD- 
tirelj of oak. Tie Carriages, for tbe henvj iron 12 and 9-pounder« 
with bracket-trail, and aUo for all heavy hattcrii^ ordnance, are nude 
of oak. Limbert hare tbe ailetree bedi of elm ; FatcMlt, Spiinler, 
or Smeepin^'har, of aah; Fooitoardi, iir ot dm. Zmber-ioxei ha-ra 
tha sidea elm, and the mt fir. Sing-tirta are uied for light 
S-fMonden and band-ort wbeeti. SAafti are altra^ made or ash. 
nWihan the JfoMofelm, Sj)oiaj(I3)oroak, fWfo<»(fi) of ash. 

Sleighs are u>ed for the conveyance of artillery, during the winter, 
in Canada." The ilei^ con«i»W of a platfoim di feet ten jnchei long, 
and three ieet ten incliea wide, placed on runnera liiteeu iochei high ; 
upon this rent two Strang transomi, to which the bracketi anpporlJDg 
the gun are secured. A boi, distinct from the ammunition boies, ia 
in such tUa of tbe gun, together capable of containing aboot 
■ ■ ■ forSoi - 



thirty rcunds of ammunition, and wbic 
and 6. These boies usually contain tbe shot, and amall storea carried 
in the ailetree boiea, as well ai long reins for driving, when in tingle 
draught. The eitnnne breadth of the runners ia three feet, 

J>iicltn^ the TatrewAing tooii, 4^. 

i£arching order.' — Tn marching order, tbe following stores and la- 
trencbiog toola are on Ua gun tleighi ; two fitting ropes, one spar* 
awingletree; awards of Koa. 1 and 6 on front platform under breast 
of gun, claw hammer, wrencJi, and [uncart ; in sockats, two porUira 
sticks on right rear of (ilatform. 

On So. I anunimiWon lis^i; two fitting ropes, prolonge, two 
spare awinglelrees, and swonl of No. 3, on front part of platform ; 
carbines of No. 1 and G, on front boi ; spare aponge. Had worm on 
platfami right of boxes; spare handspike on left tMe; 4 apart traces 
between front and rear boies ; swords of Not. 4 and 5 on platform In 
rear of boxes, covered by knapsacks of Nos. 1, 6, 5, and 4. Tbe 




PAST m.] CAKRIAGES. 

kuipsAckB are strappeil from ofT-handle of aff-boi to nai h 

On So. 2 sleigh; felling aie 
phtform ; Bword of No. 2 on fn 
four spades strapped to front of rear boiei ; four water bncketd 
Etnpped to guard itoITh of front box, two at each tide; BwordR of 
If OS. 7 and S in rear of boies, covered bj knapasckB of Noi. 2, 3, 7, 
indB. 

DEPRESSION CARKIAQES. 

Of th«Be there are two descriptions — 

1st. Those in the batteries at Qlbrallar. 
Hnd. Those constrnoted for general serrice. 

These latter carrl^es are similar to common staodiDg carriages, 
eioeptjng that thej are about a foot longer, and the IroDt transom is 
bollowsd so 03 to allow of a greater deprewton, and hu a bolt iKhiod 
it for the end of the stool bed. There is also a skid, or tranEom, 
placed across the last step of the carriage, which has a thread in it for 
the elevating screw that supports ODe end of the stool bed. These 
carnages admit of a depression of 30°, but after every roand the piece 
mast be brought horizontal to load, which is done b; taking out 
altogether the rear transom. Bepresiiion Corroftad* carriagea differ 
t^m the common carriages in having their tncki in rear instead of in 
fi-DDt. Thef are depresiied by an iron s^ment of a drcle, which is 
moveable in a slit in the trail, and which has holes in it about an inch 
apart, through which a bolt is to be placed to support it at any 
height, the intermediate depression being given by a screw. 
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Carriages ; Sieoe, TBAVELuiia. 



eincbsaCwt.. 
Sa Pc. S6 Cwt. 
34 Pr. 50 Cwt. 



■urt. nn. lb. 
25 I 
10 U 


24 

10 1* 



loL.d.Ho.i^.rjSS': ::::::: ?i SI! 



GrH Tbianolb. 
IS Feel^ with Naw Pattern Wlndliin . 



Portable, Cspt. Clerk's pattern 



i r32,or24Pr. 

I Do. CraeDute . 

8" 32, or 24 Pr. 



Cabbiaqis, Gabribon. 



{ 3i Pr. . 
134 „ . 
r 8 Inch . 
ISSPr, . 



r j»}c«. . 

133 Pr. . . . , 



fABT III.] CiHTa. WAGGONS. WHrna gg 
Carts. Gbneral service. 

Forwe, MilitMy Tr^n .... "r'^« 

Baod , . 7 a 3« 

SBhk .. 430 

Trweh . . ; r : "3 94 

SUIteee s ^ ^^ 

Ditto, fitted with Portable Porgi, Praia "Beilowii { ^ ' ^ 

AnrilMid Block, Vice, Too^C?^^.^''^''} 12 9 



WAuaoNs. General sbrtice. 

MiUt«ryTr«io ... „ , 

Ambulance .... ,„ ^ " 

Bread. . . . . 2 2 

PUtform .... 13 1 86 

Sling 21 3 18 

SmaU Arm AmmuniaoD i ft^7 ■■•.'.'.'. 8 I 25 

lumber ana 



Wai 



r Howitzer, 10, o „^™ -.o^umuui 

, J ofSaCwt, 32, HorlSPr. GiuibI * " 

Uune {^- :::;:; 

9 Pr. heavy for Carriages, and Lim-s 
bera of 3a Pr. Howitzer, and) 
12 Pr. Briua Guna. Body 9 Pr. ! S 
Braw, and 12 Pr. Iran Gung, ' ' 
24 Pt. Bowitzer Carriages 

Ptatfonn Waggon i ^?". 



Limbers for 



iHlnd 



6 Pr. Que 



12 Ft. Howitzer Cftrriage*, aodl 
Limbera. Body 9 Pr. Gun, and! 
24 Pr. Howitzer Limbers, and all! 
Ammunition and Store Waggong ( 
and Carta, for a Troop, or Battery 
R. A,: also J"--" »* — * — *>-- ' 
liage. Hind 



Car- 



r. Iron Guu 1 



AXLETKEES. 




PART UL 


Wheels — coiUmaaf. 


Wel^t. 


CanisgM of the Military Train, 
Cavalry SoTge Cajti; Forage 
WagBOns R. A,; Eoyal Engineers 
Equipment; Ambuknce, and In- 
fantry FOBtoOQ Waggon; 3 Pi. 
Md « Inch HowiUer C»ni«g*«, 
and amber. 


ft. lo. 

4 2 


cwt.qia.lb. 

1 16 


3Pr.,and4JInchHowltier,Moun-l g ^ 
BarAa.'Lnniiiidlini ' .' .' .'.26 


8 10 
I 12 


AlLBTBEES. Wefghi. 


, 10, or S Inoh Howitzer zaiaoS loch of 53 ) 
Cwt. or32, a4,or 18Pr. Guiu. . . i 


1 3 9 
3 3 
1 3 8 


sn^e [c^^. ::;:::: 



bers of 33 Pt. Howlli , 
Giuu, and Platform Waggooa, Body 
9 Pr. Brau, and 12 Pr. Iron Gun, and 
3iPr. HowitierCarriagei. . . . 

■•i-i«»(iSSSS,; ; : : : ■ 

» Pr. lights osed far 6 Pr. Gun 13 Pr. 
Howitzer, and large Pontoon CarrliM 
and Limben. For Limben of 9 Pr. 
Heavy, and all Ammunition, and Sti 
Waggons, and Carts for a Battety, 
Troop, and Limben fbr 13 Pr. Ii 
. Gun 

Carts, Trench 

Carta, band 

Cart. 11"^' 



3rd Class 



1 Forage \ 

t forge, and Maltese ... I 

fAmbalanc«, Bread, Inftntry 
Pontoon, and General Ser-t 
vice, ^inclu^a|^^ ^"S'"' " 



Illsiy Forage 



Equipt. and A 

Wa^piiu ' 

3 Pr. of 1 Fast, and 4] Inch Howitior. 
Carriuea, V/aggom, uid Limbeis Co-l I 9| 

- lonial Servic« | 

i3 Pr. of 3 Feet, and 41 Inch Honitier, I „ n in 

4aiClaMj Mount^n SorViofl 7 'J 20 

I Barrows, Ammunition 16 



TROCKS. UOBTAB BEDS, 





Weight 




Zand Senlce. 




F«t 


„. 1 


of 
Tracks 


DUmH™. 


ii 


Wtlihl«( 




1! 




Ttd*. 


U(t1«. 


Truck. 


Hrf*. 


43 Pr 
32 

a* 

13 
9 

3 






5 
5 
5 


6 

5 

5 


GS 

25 


"'■ oao 

2 1 26 
2 1 M 

a 1 26 

1 3 4 
1 3 4 


fu ir. 


T°5 

7-5 
6-5 

6-S 

6-5 

6■^ 


3 
3 




cwkqn.lb. 
3 4 
2 4 
1 3 5 
I 2. 5 
1 i 5 
1 2 5 i 
116 

lie 



Weight, tcid Dimensiona of Mortar Beds. 



NUnreof Btdi 

LuulKrYk«. 


Wtlgbt 




UnEtb. 


lh«dd.. 


Heftflt. 


13 Inch . . Iron . . 
10 Inch . . IroD . . 

8 Inch . . Iron . . 

51 Inch . . Wood. . 

4J Inch . . Wood . . 


16 1 16 

7 2 27 

I 10 

3 5 


1!' 

3 3 

2 7 


3 I 
3 1 
3 1 
I 3 
I 3 


fLlB. 

I 7 
1 3 



Und»mce. ' 


W^ltfit. 


DtmeniloIB. 1 


Langlh. Br«dll>. 


H.lih^ 


13 Inch . . Iron . . 
10 Inch . . Iron . . 
8 Inch . . Iron . . 


'si' ''a' % 

17 3 16 
8 3 3 


3 3 


ft. In. 

1? 

3 I 


"i 
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1 PART IV. 

. RANGE, ELEVATION. ETC., OF BRASS ORDNANCE. 





CO-MOS CASE KHOT. ' | 




IBPr. 


Light 1« Pr 




'JK; 








l»U« SP> 


Elent»ii. 






Ldi^BPr. 


H«yySPr 






d.gr««. 


^■■ 


''^' 


d«(|n». 


,«j.i 


j«d* 




3U0 


200 








100 


'i' 






+ 




175 


135 


J 


500 


400 
SOO 


_1 




200 
825 


ISO 
175 




700 


6O0 






250 


300 


H 


TJ5 


650 


' H 




275 


235 


4 


8M 


700 


il 




300 


250 


■1 


925 


750 


i{ 




325 






1000 


800 






350 


300 


1 


1050 

1100 
1150 


900 
950 










3* 


1300 
1250 
1300 
1350 


1050 
1100 
1150 










1 


1400 


1200 










'cu.rg»»lh!'' 


liPr.Howlua. 
CI«g=Ulb. 


itin. Ho.ilK,. 


Com. Shell.. 


cc«. 


Com. Shell* 


a Cut. 


Com. Shell* 


liil 

d.E. lOlU 


1 


|! 


i 


ii 


S 


_!_ 


jj 


i 


ii 


j_ 


1 


<«. 




7*. 
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RICOCMET FIRINO, 

1. When ndoptfd ia the lield, the guns shonld eeldom be eleratfd 
■bo'e 3 degrees, as the objects fired st sre geDsislly csvalr;, and 
jn&ntry, and the lower the angle the longer will the ihot preBerve iu 
force, and have effict. 

2. In the ricochet ora fortification of anf kind, the elsration should 
seldom eiceed 10 degrees to throw the shot ovn- the panpet a little 
higher than the level of the battery; and, on the whole, the best ele- 
vation to enfilade a work ia from 6 to 9 degrees, measured abore the 
crest of the parapet with corresponding cllargBS. 

3. The charge, and elevation being known for any range, when the 
gun, and parapet are on the same levd, the same ctiarge, and elevs-, 
..._ i . .. 1 ..ig j|(p5|.gm^ of ]gyel does not eiceed 
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• Note.— WbcD Shells ue Bra 
nmaC be decreued nbout half e dei 

UOKTARS. 

Practical rufcs. 

7i) jSnd f As Charge for a gicen Range at 46° elenation. 

13-inch Aforiar. — To the range, ia jardHj add half the DiDge, mul- 
tiply the gnm h; '03 for the chai^, in onncee. 

iO inch Mortar. — When the range is nnder 1350 yardet uld to the 
range 160, and mnltiply by -02; and if the range is over 1350 yuds, 
add one-fifth of the range, and multiply by '02 fcr the charge, in Dunces. 

8 Bich Mortar, — To the range, in yards, add 20, and the anm mul- ' 
tiplied by '015 will giva the charge, in onnces. 

5^ tncA Mortar. — To {he i-ange in yards, add 150, and mnltiply bjr 
■ 08, far (he chaige, in oDucea. 

4j tncA Mortar. — To the range in yards, add 300, and multiply by 
•06 for tha charge, in drams. 

To find the iitne offiight, the range beteg given. IMvide th* square 
. root of the langa, in feet, by 4-5 far the time of tlight, in secoDds. 

Tb JInd the Raage, the Time of 0i^t being given. Multiply the 
time of flight, in seconds, by 4'S, smd square the product for the 
raoM, In feet. 

ToSnd the length of Fate,* for a given range. Multiply the time 
of tlight, in seconds, by '23, for ihe 13, and 10 inch mortais, and by 
■24 Kir 8, S|. and 4] inch mortals, for the length of fiuee, in tenths. 
• OldpaUefn. 
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STORES, OOMBOStlBLEa, ETC. 



STORES, IMPLEMENTS, COMBUSllBLES, ETC., 
REQUIRED IN BATTERIES. 

BALLS, LIGHT. 
Light Balli are thrown from mortarB at night, to discaver the 
Dperationa of the eoemy'i working partiea, &c. 
Light balii buni from 10 to 20 muinl«. 



BALI£,.SUOKE, 

Imoke balls are find from mortan to suffocate the D 
o prevent them contlnniog their work, Thej an 



Corned mealed povder . 5 | Swedish [Htoh .... 2 

Saltpetre, pulTeriied ..101 Tallow 08 

Sea coal 1 8 I 

lb comtruct So/toio Ohbts, or Cases for Light halls, #c. 
The canvas, or paper, roaf be formed in the ioUowing mamier, 
viz.: — WiUi radios of half tlw intended calibn, describe the circle 
A B C D (fills Figvre SO, Practical Qeometry), and divide the same 
inta four equal parts. From B with radius a b describe are a b, from 
A with radius A B describe arc B E, and fiwn e with ladins E A 
describe arc a B. Eight pieces, as E A B, will tbmi a ball neuly spheri- 
cal, the edges being brought close tngetbe;. 



Carcasses, a species of shell, are filled with composition, the flame 
from which Is eitremely powei-fal, and nearly uneitinguishable. 
They are much used ii^ bombaidments of towns, setting fire to ship- 
ping, &C., and are discharged from gotia, mortars, and howitaen, 
similarly to common shells; from which, however, they diflbr, In 



[past v. 



All carcBiaea hare tJiree holes { aod, trom guna and bovitiera, are 
find with saboti. 

Carcaa Composition. 

lbL(* , " ib.ot 

Saltpetre, palfenzad ..64 Autimaaj, pODndcd , . 10 
Sulphur, BOblimAtol . . 3 S Tallcw 10 



W^Ai, and Diaeiaiani of Cansaata. 
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FOZB (boxer's). 

The wood™ caeea are madi 
eition bore is made eicentric 
powder chaonele are bored n_ 
greatest thklfaess of wood. A hole is bored through the mealed 
powder at the top, and ioto the fuie composilJoD, to insure the igni- 
tion of the fuze compositioii from the primlog. Two row> of holes 
(tlie holes two-teutha of an inch apart) are made into the powder 
channels, and the bottom hole in each row ia continued to the aiis of 
the composition bore. The small side holes, with the eioeption of the 
bottom ones, are filled with pressed powder, lad a small portion of 
clay. The powder channela conliin rifle powder, and the bottom side 
boles have ■ piece of quick match placed in them. 

A simple boring bit is supplied to each gun, in case the borer, 
specially made for the fuze, is lost, or damaged. 

Captain Boier's 5^ inch fuzes are to be adopted for all natures of 
guns, and howitzers, one inch in length for Shrapnel ahells, and two 
inches in length tor common sheila. 

FUZE, NAVAL (bO^ER's). 

Tnstractima for Ifaval Shtlla, and JUsea, 

All naval ^ells are non prepared so as to lake a metal fuze with 

a right-hand screw 1 ' 3 inch in diameter (outside measurement) and a 

pitch of 16J threads to the Inch : this arrangement has been made to 

enable all shells to be used either with the Moorsom, or the time 

The " bottoms " or " sabola " of all oaral sheila are hollowed out 
in order that the shot may be in contact with the metal of the shell 
when the gnn ia chained with shot, and shell. 

All "bottoms" or "sabots" for 8 inch naval shells are tapered, 
and are suited either for the 6S pounder, or the S inch guns. 

The top of Boier's naval time fuze is aasimitaled to (be Moorsom 
faze, as regards the arrangement for screwing, and unscrewing. 

In the Moorsom fuzes made previous to September, 1B59, Uiere are 
only two holes in the head of the fuze, and Uiese holes are not so &t 
apart as those in the Moorsom, and time fuzes at present manu- 
tactured. Two additional pins to correspond with the holes in head of 
the' Moorsom fuze, made previously to the date of the order above 
quoted, are placed in the new spanneis. 

Four holes are now made in the heads of both the Moorsom, and 
Boxer's time fuzes, and theae holes are' also at the same distance apart 
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There are two deKriptiona of time fiizeB for tbe aavj : the ona [> 
driren with Qual«d powder, and bums 7} seconds, nt the rate of ' 1 
inch in ^ second : and the other is driren with fuze compoeitioD, SDil 
bams 20 eecunds, at the rate of ' 1 inch in ^ second. 

Tbe mealed powder fuze is marked wiOi a red liDg on the top of 
the cap, and with M, P. on the side cf t/ie square, and the holes ai« 
coloured red. The composition fuie has the holes [latiuted white. 

The fuzes are marked aecordmg to the time of buraing, and not, as 
in the old pattern, aecording to the leagl/i of composition. Small 
holes, -2 inch apart, are drilled completely through the metal, and the 
bore is lined with a cylinder of paper ■ 075 inch Uiick, which prevent* 
the fire of the burning composition from Bsuing through the boles. 

There are two rows of holes in each fuze: this arrangement la 
necessary in order to obtain the required sub-diviaon — for, on account 
of the size of the holes, they cannot be made closer than -2 inch, but 
by having two rows the sub-division is eitended to ■ 1 inch. 

A brace, and bit are supplied, to prepare the fuzes for service. 

The mealed powder fuze should always "be used when the time of 
flight is not required to be more than 7^ seconds. 

To FREFABB BoXEB'S NaVAL FuZE TOS SERVICE. Hold the 

fuze firmly in the left hand — place ibf head of the brace next tlie 
body — insert the point of the bit into the hole which corresponds to 
the time reqaired, and turn with tbe right hand till the atop comes in 
contact with the melal.' 

FUZE, UORTAR (BOXKR'3). 
Fwtefor 13, 10, and S wfiS Mortar Shells. 



Directions for preparing the Fate for asiy particular range. 
Hold the fuze hrmly in the left hand, insert the point of the hit 



N.B.— The wood bottom of the fuze moston no acconaf be cutolf, 
as it supports the composition, and prevents its being disarranged by 
the ahoclE at the dischar^. 

Sots. — The 13, and 10 inch shells at present in store have lai^cr 
fuze holes than those which will be hereafler cast. Fuzes on n 
similar principle, but larger in diameter, will be lapplied with these 
■hells. 

The fUz« holes of the old shells being irregular in size and shaiif, 
the fuze mnst be rasped if necessary. 



SS GRENADES, GUNPOWDER, ETC. [PABT V. 

ORE ASK. 

The composition used Tor greaeiag wheels is compoEed ofcqual parts 

or Ullov, and coarse sweet oil melted t^ether, and it is made up ia 

k^a of 28 Ih. each. In warm weather the proportioQ of Isllow must 

Ije iDci«ased. 

' QSENADGS, HAHD. 
A Land service Haiul grenule weiglis 1 ib. 13 oe,, and lavf be 
thrown from 10 to 60 feet. The diameter of the fuze compositioa is 
■2 of an inch, length 2-25 inches, and weight 3 drams. 
Bursting charge, 1^ ounce. 



The componeat parts of Powder are 75 parts of nitre, 10 of sulphur, 
and 13 of charcoal. 

Cijlinder potwier is made from charcoal that has heen burnt in iroa 
cylinders ; and Pit poadar from charcoal burnt in common piU. 

Qirapowder, tchea ignited, eipands with a velocity of about 5,000 
feet per second j and the pressure of the flaid is about 2,000 timai 
that of common air. 

Orw pound of Powder meaaures 32 solid inches. 

A cabio foot of QoDsmment poiedar weighs about 58 pounds. 

SunpoHrfer ta manufaciured by reducing the nitre, sulphur, and 
charcoal to powder ; they are then miied, moistened with water, and 
i^aia niiied in a mil] for live or sii hours, or until the mixture is as 
intimate as pos^ble, for upon this the strength of the powder chiefly 
depends. 

When taken iVom the mill, the composition is put in a press, and 
formed into bard cakes about a quarter of an iuch thick ; these, when 
dr;, or nearly so, are broken hf wooden mallets into small pieces, and 
reduced into grains by being put into sieves, and iiaai by means of a 
wooden roller through circular holes of the proper diameter. 

Good poirder should be devoid of smell, and of Jinitbrm colour, ap- 
proaching to that of a slate. The particles should be perfectl}< granu- 
lated, and free from cohesion. It should admit of being readily poured 
irom one vessel to another. 

Irt poader tAat Aaa become damp, large lumps are formed : should 
the damage, however, not be veiy considerable, these concretions may 
be reduced by drying the powder in a hot-air stove, rubbing aod 
loosening the grains ; bat powder thus affected never thoroughly re- 
gains its lost strength. . 

To test t&e purity ofpouKUr. — Lay a dram of it on a piece of clean 
writing-paper, and fire the heap by means of a red-hot iron wire ; if 
the ftame ascend quickly with a good report, leaving the paper fi-ec 
IVom white specks, and without burning holes in it, the goodness of 
the iogredieuts, and proper manutiuitnre of the powder may be safely 
inferred. 

Oood poader bloated upon a clean plate of cqiper should leave no 
tiack, or mark of foulness. 
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Poader expostd for 17 or 18 daji to the inflncuce of the atmosphere 
ought not to in<:i«ase inateriall]' in weight. One huDdrcd poonda uf 
powder sliouM not absorb more thou twelve ouDceB : if it incresK in 
weight more thao cue per cent., the powder should be cDUdeniDed. 

pTfiof of Qunpoader. 

To prove the strength of large grain, or coTamon powder, 2 ounces 
are fired fi^m 8-incb Comer mortan (at aa angle of 45°), placed on 
atone beds, and so filed as not to reooil. These moriAi^ are loaded 
with shot weighing 68 pounds, and the BTerage of the ranga, with 
GoTermnent powder or Waltham Abl)cj,is2S0 ftot. Fowder made of 
common pit charcoal will oely prtgeet euch ■ hall, under the same 
drcnrastances, about 220 feet; and powder that has been r«-»toved 
will only produce a range of from 107 to 117 feet. 

A muatet, charged with two drams of jine jmHBfli, or mvikct pouider, 
should drive a steel bullet through 15 or 16 half-ioch elm boards, 
placed three-quarters of an inch from each other, the first board being 
»et at 40 inches from the muiale of the moiket; with re-eloved 
powder, the bullet will only perforate fnan 9 to IS of the boards. 

The quality of large grain powder is aaoertained by its general ap- 
pearance, its tirmaess, glazing, uniformity of grain, and density. 

POWDER MARKS. 
The variooa sort* of Powder are distinguished by the followiDg 
marks on the heads of the barrels i — 

*L G Large grain. 

>F G Fine grain. 

'R A . . . . . . For rifle aims. 

tL G Lai^e grain. 

fF G Fine grain. 

K S . , , ■. . . Re-stoTod. 
•iE«J L 0, or F G, denotes powder of the best quality, iWhiie 
I. C, or F G, is an inferior Powder for salutes, &c. 

POWDER MAGAZINES. 

To asceriatn if a ifagaiine is damp. — Soak a piece of sponge in a 
■olutioD of salt of tartar, or common salt and water : let it be Well 
dried, and neighed, and then be placed in the magazine, which, if 
damp, will cause the spu^ to become heavier. 

A small weight, suspended by a piece of catgut, or hair, will also 
discover moisture, causing the former to contract, and the latter to 
lengthen. 

POWDER BAKKEIS. 

Whole Barrels contain 1001b, and Half Barrels 501b., of powder, 



HANDSPIGES. LEFEH3. LIGHTS, FTC. [PAKT V 
DimeMioia of Powder barreb. 



Wbole barrels. Half banclB. 



. Itepth . . , 
Diameter at top 
Do. at bulge , 
Do. at bottom . 



Weight of barrel, copper-booped, 10 lb., ha lel-hooped, G lb. 
Length of barrel lOi inches ) , ^ , ,„ . . „„, 
n\J,M.r .1.^* I ^-^l" f>»T«I will contaiD 381 



CASES, POWDER (BOXEr's). 
Pentagooai.— ftmensions of sides tn tncSra. 



HANDBAHKOWS. 

Broadlh, 2 ft. Weight, 19 lb. 



Length, 5 ft. Diameter at top, 1'35[ Diameter at bottom, 2-7.5 
inches. Lenglli of sqaare, 1 fool 9 incba. Weight of t<n, 64 lb. 
There is a larger kind, 6 feet in lengtR ; Weight of ten, 100 lb. 



LIGHTS, LONG (bOXER's), 

The paper oaa« is 10 Inchee long, 6 iDehes of which are filled »ilh 
cocnpoeitioD ; one end is left open to fix OD a wooden bolder ; the other 
end ie filt«d with a nipfde, on which i. peroauion cap is to be placed. 
By giving the cap a smart blow on some hard eulxtance, it ignites the 
composition, which will bum for sii minutes. 



Compositi 

Saltpetre, ground . 
Sulphur, subllmaled 



PART v.] HATCH, FABACHITTE, UQHT BALL, 



HATCH, QUICK. 

lb. OS. 
Cattodwlck ..22] Gunpowder. 121b. 
Gam arabic . . 8 | Water . . t quard. 
Pour pouDds of the gunpowder are mixed into a (bin paste witb a 
portion of tbe gam- water boiling ; iD this tbe cotton is then immerxed. 
bii pounds of gunpowder made into a stiff' paste, with Ibe remainder 
of the gum-water, it spread on the top of the matcli, which is after- 
wards reeled ofT, the mnatniog two ponnds of powder being rifted on 
the match while on the reel, and Bome of the sUff paste being held In 
(lie band through which the match passes. 
MATCH, SLOW. 
8ha match is prepared from slight If -twisted hemp rope, which is 
dipped in a solution of lime water, and saltpetre. 

One 7ard bonu about three hours. One skein, 35 yards, weighs 

Daring the Siege of Gibraltar, Slow match was thns made :— Eight 
ounces of saltptre were put in a gallon of water, and just made to 
boil over a slow fire, strong blue paper was then wetted with the 
liquor, and hung to diy. When dry, each sheet was dirided Into two 
puis, which were rolled up tight, and the outward edges pasted down. 
Each half sheet would bum three hours. 

fyench ilotB match is made by soaking light twisted white rope in a 
solution of one pint of rain water, and Uiree quarters of an ounce of 
svgar of lead. 

PARACHUTE, LIOHT BALL (BOXEb's). 

This h'ght tialt consists of a paper sbell, enclosing two tin hemi- 
spheres, one conlainiog the composition, the other the parachute. The 
chell is fired from a mortar, haTlog a faie, Gied in the usual mannei-, 
which communicates with tbe bunting powder, opens the shell, and 
lights the composition in the hemisphere attached to the parachute, 
which, suspended in the air, renders conspicuous the objects required 
to be illuminated. 

Composition. 

Saltpetre, ground .... 7 
Sulphur, sublimated . . , 1 12 

Red orpiment 8 

PENDOLtlMS. 
'endulum is readily made with a muaket ball, and a piece of 
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fSecaadi . . 39-14 inches 
i Scconda . . 9'8 „ 
I Seconds . . 2-45 „ 
To find the length of a pmduian to mo*e a gima number of 
c&ratiora. 

Riile. — As the square of the givsQ nnmber of Tibrstions is (« the 
sqQEire of 60, so is the length of the standard (39-14, length for oat 
second) to the length sought. 

Or, multiply 39'"14 by the square of the time lequireij for the 
Pendulum to Tibrale — yii., by the square of J^J, for j senond; and 
b; the square of 2 = 4 for tvo seconds. 

To find the aanAer of vibraiiims, the length of peadalam biiitg 

iiufe.— Multiply 60 seconds by the square root of 39*14, divided 
by the length of the given pendulum. 

Or say. As the given length is to the standard length, so is the 
square of 60 (its vibrations per minute) to the square of Uie number 
required- 



Portfires are of four diftennt natures — viz.. Common po[tfir«a, 
, Percussion portfires. Miners' portfires, and Slow portfires. 

A common portfire is 16 inches long, and will hum 13 minutes. 

Conipoaition, 

lb. 
Brimstone, sublimed ..... 2 
Powder, cylinder mealed .... 1 
Saltpetre, pulverized S 



Compositim. 

Brimstone, sublimed 4 

Powder, cylinder meaied .... 1 

Saltpetre, pulverized 8 

The percussion priming is added lo these portfires at the stations 
where they are used (principally for the Coast Gnard), and is simply 
a small glass globule, containing sulphuric acid. This is embedded in 
loose composition, which ignites ou tie globule being broken. A per- 
cussion portfire will bum 5 minulee. 

POBTPIRES, MlNElrf. 
COmvosUuynM 

' lb. OS. 

Saltpetre, pulverized ■..•08 
Sulphur, sublimed .... 8 
Powder, cylinder mealed ... 1 
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pOBTnaES, SLOW, 

The paper^ whicL Ifl (sUed blue aag&r-loBf paper, U wetted by dig' 
Klring IS ounces of saltpetre id one gsUon of wat*r, welting e«ch 
iheet uptntelf on botb sides with a brush, one tide being diied before 
the other is nuda wet- 
Slow portfires bnm from three to four hours. 

Portfires wen lude during the ijlege of Uibraltar in the following 
mamier: Two ouDces of nitre were dinolTed ui a gallon nt walir, 
and sheets of aott brown paper dipped in tbe soIatioB ; these, wheii 
drj, were rolled up to aboat the size of commoD portfires. 

Portjires may be made by boiling square rods of Urn*, Urdi, or 
poplar, in a ■olntion of nitrate of lead for six hours (a quart of water 
to every pound of tbe nitrate) ; tbe matches ar« then dried, and after- 
wards boiled in spirits of turpentine; they are tben wiped, and dried. 
A yard of this match wilj bora three hoars. 

POItTFIBES, COAST OUABD. 

Con^ioaiiion. 

Saltpetre S lb. Solphnr 4 lb. Cjlindar maalsd powder lib. 



nature. 


Lengft. 


Width 




ft. In. 


Inches. 


42 Pr. 


2 3 


10-75 




3 3 


10 -75 


34 " 


2 9 


9-5 


18 „ 


3 9 


9^5 


12 „ 


1 11 


B-25 


* n 


I 11 


9-15 



Than are two deicriptioni of Rocketa : — 
1st.— S^naf ibdMs. iai.^Crmgreiie Bochetl, (Ftil* PaKT VII.) 



BISHAL BOCKBTS. 



Signal rockets ans of two natures — viz., 1 lb. and f lb. Rockets. 
They are fired from * tube, the ignition being effected by means of a 
peiicnsuon tube 

Cotnpotiiion. 

Saltpetre, pulveri led ... . .4 
Salphor, sublimed ..;...! 
Dog-wood charcoal I^ 

, Google 
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Congiosilionfor^ari ufSodett. 



ttan, and that of the ^ lb. 



Sellpetre, pulverized . . . S Sul; 
AnumcHiy, pannded . , ■ '^ I '^'^ 
Cjlinder mealed powder . . 1 | Vin 
Spirit! of Wine 

The head of a 1 lb. rocket cDQtuns 2 
rocket 24 stars. 

BUELI^. 

Shells ate hollow iron Shot, sad sre of varioos deacriptions, viz. ; — 

1st.— The CommoH shell, wilh one faze hole, used in the attack, and 
defence of fortreosea, &c., gainst ihlpping, aod troops. 

2nd. — The Caroasa, which has three faze holes, is (illel with bum- 
ing compoaition, and is osed to set gre to towni^ Ik. 

3rd. — The Shrapnel shell, which is Terj destructive when used 
against bodies of Cavalry, or Infantry, aa It produces the lame effiwt 
as common Case or Canister ehot from guns, or boritiers, bat at a 
much greater range.* 

Diametir, and thichteis of each Shell ('» the Sereice. 



Nature of SbelL 


iS., 


ndckiHss. 


to^ 






Inches. 


inchea. 


lb. at dr. 




ISInOh . . . 


13-&4 


a- 146 


10 


MonAB 


10 „ ... 




1-646 


5 B 




8 " ... 


7*88 


1-30 






10 Inch . . . 


9-es 


1-616 


5 8 




S „ andfiSPr. 


7-86 


1-39 




Coiuao:! 


82 Pr.. . . . 
24 „ or 5i Inch 


6-177 

5-595 


1-034 

0-936 


1 
13 






5-099 


0-S03 


10 




12 „ or 4! iDoh 


4-451 


0-716 






10 Inch . . . 


9- 8b 


1-as 


fi 8 


WAfAI, 


B „ ... 


T-sas 


1-35 






sap?. . . . 


6-177 


1-031 


1 




SInch ... 


7-86 


0-82 


4 3 




32 Pr, . . . 


6-177 


0-64 




is= 


24 

18 „ ... 
12 „ ... 
9 „ .■ . . 


6-B96 
5-099 
4-454 


0-58 
053 
0-447 

0-41 


1 ? 




6 „ ... 


3-55 


0-356 
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PAST v.] SHOT, CASE OB CANISTER. dS 

All shells an now iasued with s meUI plug, Gtt«d into tlie Tuk 



SHOT, CASE 

The common Case or Canister shot comiste of a nomber of balls 
packed in tin caniiters of a cylindrical tbrm : the bolls being of 
diDereat weights according to the size of the gun. For field ■errice 
the balls are counted into the com, and laid in tiers, but for other 
porposes thef are loosclj throws in till the case ia filled. The top 
being Eoldered on, the bottom of the tin case is nailed on to the 
wooden botl«m, and the heads of the nails are soldeied. These shot 
should seldom be used at a greater distance than SOO raids, and even 
at that range thej scatter so much as t» be nearly miserviceable ; but 
at fi-om 100 to 200 yards they are very destrucHve. 



(, Google 



SHOT — CABIBTBR, GRAPE. [PAET Y. 

CoMtfOH Case, and Grape Shot. 







asoi. Ojmi<iB C*s«, 


Nuin™ 


Shoi.Qrapk 


otOrdnucs. 


¥ 


iJ 


i 




i" 


II 


1 
1 

t 
1 

i 

g 

1 

i 
1 

6 


10 Incb' . { 
19 Prl+ . . 

11 " + *. ' 

10 Inch + . 

la „ AA + 

rtS Pr. + . . 
tl „ + ,. . 

32 ., + . , 
34 , + . . 
18 ,. + . , 
la - + • . 
9 , + . . 


b-oi 

3i 


100 


b. 01. dr. 
Si i * 
so 10 1 

i« t a 

21 IB 


68 I^°A ) 

is?'; 

^ /«aPr. . 

iin 


> 
13 




a u 1 



• Bhost Iron cyllodor wlUi wronghl-lron plats lop, hi 



In i^Undon, Btted v[Ui ptoU-ino Uifn, 
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STOOL BEDS. . TDBE3, ETC. 
STOOL BEDS. 



Thkbtni, lieDgth. Brudcli. DfpiU. 



9 „ 2-85 ■ 9-5 4 t 1 4-5 8 

TnBES, 

Tub™ we of Rvt different natures— tIz., Commwi quill, and Dutch 
or Paper tiibei far eierdee, and DeWEiating quill, and Brau-tsbs; and 
Friction tubes for service. 

The pipea fcr the Quill tubes are 2} inches long ; and the butfk of 
Dutch tubes are 1^ inch in length. Sri»9 tvbes, common, are 3 inches 



All tubea are ganged to tvo<t«nti 
Meala! powder, miied with epiri 



ineh diameter. 
DC into a aljS paste, 

a TUBES. 

The quiUi of these tabea are cut to 2 j tachea iu length. Small, ni- 
pigeon quills, are also prepared for the arms to jeceive the detooating 
composition ; these are cut to ^ of au inch in length ; and a small 
hole is bored in the centre to communicate the composition to the 
body of the tnbe. 

Compoailiin for tAe Crosses, or Arms, of Detonating tubes. 
Chlorate of potassa . . . 230 grains. 

.... 2ao 



Glau, fine])' pounded . 



73 



These tubes a 



deti 



-ethrei 






a length. The 



dnced and pre«ed dawD t^ht, b; ll» 
coHur, grooTsd ; with a small ring ta 
tabo, and ^im. 

WADMILTILT, 

Length, 14 ft. 6 in. Breadth, 1 1 ft. S in. Weight, 501b. 

■ WOODEH BOTTOMS, OK SiBOTS. 
Thej are riveted to shot for brass guns, to prevent the Lore 
being indented in front of the shot by the first impulseof the powder: 



■J, Sheila, tj: 



u the centre of the bi 



CABBINE 1 
for the Bojal Regimoit of ArttUerr. 



Presmtamu — Two — Thne. AdvauM armi — Two. 
, Order umii—^wo— Three. Advuice snii»~T»o. Snpport utn*. 
SUnd at ea«e. AtlentioB. Adrance aims— Two. TniU arnu — Two. 
Adxanc* ainu — Two. Ordsr ama — Tw»— Tbre«, Stand at esse." 
7b fix, and infix Swordt. 

■"Attention. Fix iwords. Adraiice anus — Two. C)uit;e sworda. 
AdTuice amu — Two. Order arms — Two — Three. UnGi aworda. 



AHD DIPFEBENT FIRIHaS FOB THE BIPtK CASBtXE. 

To load, and fire Standing, and Kneeling. 

• " Platoon eieroiae by motions. Ihym Advanetd Amu, Prepare 
lo load— Standing. (Xneeftnj— fwo.) Load— Two— Three— Foor 
— Fi*8, Rod— Two, Home— Two— Three— Four. Retom— Two. 
Cap— Two— Three— Four- 

• " At - — -■ jarda, Readj 
Snaling, Two.) . . 
XneB/ina— Two— Three.) Present — Two — Thi*e — 



(Eneeli 
Load." 



FBOH TOE OAFPIHS FOSITI 

Standing. EmeeUnff. 
Order artoa." 



* " Platoon eiercJM in Slow lime. 

Prepare to load, lii 2 motwni. Load, tn 5 tnoHont. K«],«l 2 
mOtto'U. Home, n 4 motions. Retom, u 3 nutwiu. Cap, m C 

motions. Fire a volley, at yard*, Ready, in 1 tnolMn. PreMDt, 

Ht S motions." 

" Id Qait^ time. Load. Advance anna. 

Company (Right wing, or Battalion) Fire a Tolley. At yarda. 

Ready. Present. Ceaae firing. Half-oock anna." 



PABT TI.] CABBIHE.EXEEaaB. 



Bight (or Left, or tWmi both ^ . „. . 

ing ranks (or front Face, a> tht com mag rtquin). Fire a Tollej. 
At jaiit, Readf . Prucat. Load," 

MODS OF UmPBCnSS A OOMPUrT. 

* " Donble diatance. Rear rank take open order. Jfaicb. Port 

anna. Half cock anna. Ease spring!., Eiamint anna. Advaiice 

anna. Tht inipeeiiim of ig)poiniments, cfoiAtn^, i£c., next tatei 

placa. Rear rank take doae order. March. Snpport anna. Stand 



^ ^ _ » bmug/d oat, the 

officer ixmrnandiHg will a ttw tha iconb — 

* " Prraent armi. BaTene ann. Rear rank take close order. 
March." 

Ai the bmal gmmd ; " Rest on joar arms Rerened. Stand at 
eaae." TKf Corpte kavatg pcaied through ; " R«Tera« anna." 7^ 
rani* an chetd, and the Firing party move to the grave, tehert thej/ 
take 1^ their poailiim at Open order. " Best on your anna Reversed. 
Stand at ease. Attention. Preaent arms. Advance arms. Load." 
Three voUe;/! are fired in tlie air; after the third voUey, half cock 
arms,' tuib off the old aap, ami eaie ipringe. Advance arm*, and 
return to ([uarieri, right in front, tn quick time. 
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FIELD BATTERY EXERCTSE .• 

aTAHDDTO DRILL. 

Section 1. nning off tlia Delac/aaents.i __ 

Section 2. Poiti of the Ditachment. 
Art. l.—Tn Adim. 

So. 1. At the handspike. 

Nos. 3, 3, Oataide the whedi: with Bowitz«« rather in rear 
of the mniEle; witli Guni Id 1Id« with thefivotof 
the nheclil. 

Nos. 4, 5. In line with the hreech. 

No. 8. FiTB yaris id rear of the left wh«el. 

Ko. 7. In rear of the Limher. 

No. 8. Ten yards in rear of No. 6. 

No. 9. Four j-ards in rear of the Limber. 
Art. iJ^/n Onfer of March. 

No. 1. On tiie olf lide at the wheel hones' heads. 

Nos. S, 3. In line with (he muzzle. 

Nos. i, 5. In line with the breech. 

Noi. 6, 1. In line -with the ailetree oT the Limber. 

Noa, 8, 9. In line with the splinter bar. 
AH. 3.— /n Front. 

In line, ten yardi hi front of ibe leading hones. 
Art. i.—In Bear. 

In line, two yards in rear of the muzzle ef the Gun. 
Art. 5. — In line with the gun aiktree, one yard to the ri)^t, or left 
of the wheeL 

AH. 6.— Mounted. 



i. On the 
I. On the 



Jj^'' J On th» Waggon limber. 



• Extracted from " butmctioni and RecnlRtloiia (Or field BiUery Eierdse 
andl(iK'eBHnU''f<H'tbeRojalReglDHntoT Artlller7i the 8ectlcilu,&c, being 
almlluly nnmbered. 

ConiMandei'i Wnrdi an printed In . . Shall omtiau. 



PVt] 



. CHAKOOia BOaSD. 



Ho. 3. On the rieht. 1 ,. ,. , . ,,. ™. ., 

No, 2. On the ll. ) On Ih, front »f Ih. W^on body. 
No. 7. On 1 
No. 8. On the Isft. 



laft I On ^le rear of the Waggon body, 
9 between Noa. 5, and 4. 



SecfioB 5. Change of Foiition of Detaehmmta. 



1. FOBM THE ORDEK 0?' MAKCH. 

2. FOBH XHE OBDER Or MaBCB. 

3. DSTACOHENTa BEAR. 



. DeTACHHBtnS-REAR. 
. DBTACHMBinS FRONT. 



Not. 1. 



- Left lace. 



Double 
Donble 



Right about lace. Donble 

ii...>.h. '^Halt Front, 
ifos. 1. Donblemircb. Halt. 
Noa. 1. Kght (or Uft) 6«e. 

DouUe march. Front turn. 

Halt. 
Ifos, 1. Ri^t aboDt faea. Double 

mareh. Halt, front. 
Noa. 1, Double march. Halt. 



Section 4. Detail of Dalies in the service of Ordi^aace. 
No. 1 CommindB, and lays th^ Gim. 



Spongee. 

Serree the vent, and primes. After the discharge ha deara 



it ynih the drift, previoui to idoading. 



Ko. 7 Attends the Limber, and aerrea ammunition \a No. S 

No. 8 Assists No. 7. 

No, 9 Attends the ammnnition Waggon. 



CHAKOma EOUSP. 



No. 8 becomes No. 6. 
No. 6 „ No. 1, 
No. 1 „ No. 5. 



[part VI. 



Exercitt, mith Stdactd Sumiers. 



Nob. Betaloed. 










L 


7 


S 


1,3 .... . 


1 

1 


3 
3 
3 

2 
3 


3.6 
3 


4,5 


5 

5 6 
5 6 
5 6 


7 
7 


8 



4 hoi 



DISTANCES BEQUIBED, 
for a Field baUm-y of Six gum. 
a to each carrutgt — 



a coTan 11 janU of gronnd, 



In Line, from mniile to tauxzle . 15 jarda 
Id ColumD of Konte . . . .177 „ 

„ Sub^Tuioas . , ST „ 

„ DlTuions . . . 67 » 

„ Half-Jnttsy . . 72 „ 

A God, or Wa{x°°> *'''> * 
from fivDt to rear. 

For every additiond p«ir of Hones 4 yardi ihoald be added. 

A Battery of 6 Guns, wh«t ILmbered up at fiill interr^ without 
iparo caniAges, oGcupiea from 

Right to left. . . 95 yards [Front to rmr. . . 34 yards. 

On each flank, 22 additiooal yarda should be allowed. 

A battery of 6 Ouiu, when unlimbered tor Action, at foil intervalt, 
occupies friMU 

Right to left. . .95 yarda ] Front to rear. . . 45 yarda. 

The space required for reveraing a Gun with 6 horse* is 12 yoids, 
and for a Waggon about 8 yards. 

PASTS or A TIBLD SDH O&BRIAQE. 

G Felly. 

H Spokes. 

I Kits. 

J Tire, or Streak. 

K Rirets. 

L Tire, or Streak bolls. 



A Block, or Trail. 

B Cheebi, or Brackets. 

C Ailetree. 

D Ogee. 

E TrunoioD holts. 

F Wheel. 
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FABT VI.] FIELD BATTEBY XlStXlSK. 10 

a Eys, or Cupiqain bidtf, n Lockiiig data. 

b CBiMqiurca. Breut, or idvuiciDg chain. 

c Ailetree baadi. p Tnil Undid. 

d Bracket bolU. q Haodipilce ihoo. 

e Transam bolu. T Hiodapike pin. 

f TnumiDn p1at«a, ■ Hud^ke ring. 

g Fortfin clipper, t Aiktiu armt. 

h Locking plate. u Dn^waihera. 

i Trail |Mnl« bolt. t Kara hoopi. 

k Trail plate. w Elavaiing screw. 

1 Trail plate tn, i Haiiill« of eleviting Kitw. 

m Chain eja bolt. J Elevating acrow boi. 

SecliimS. Method ef performing tiie <latia of Mrvmg ordnance. 



Fbont (beab, BiOHi, OR LEFT) UHBEB UF. 1 Halt : Limber 
I "P- 
Section 9. Unlimbervig, or coming into action. 
To the froDl, rear, right or left. T/ie reverie of Umbering up. 

Section 10. Muting vtith the Prolonge. 

. PBEPABB to RBTaB:iT WITH THE PBOUKIGE. I tFo$. I 

The BATTBBr will betirc, | Right about 

Hali, I face. 

DiiaooK Pbolonoe. | Front. 

PaEFABE TO ADVIKOB WITH THE PBOLOMOH. I JToi. 3 

Actios. I Dri»e on, ■ 

Section 11. Moaiting fMl ordnance, with the malerlalB belonging 
to the battery. 

Seciion 12. Diemotmting field crdnance, with the materials beloog- 
ing to the batlarj'. 

Section 13. Shifting shafts. 

Section 14. Disengaging a shaft horse, when he &lb, or i< disabled 

Section 15. Changing aheelSt wlien the lifting jack It Dot at hand. 
Baction 16. Shifttng tht mediam 12 poander, 
Seatioan. 7b rrmoce disabled field artillery. 
Bedion 18. Sxerciaeviilh Drag-rapes. 

1. A light 6 ponnder witi it* Umber requires IS tBfa, sii of whom 
are told off onlirel; for tbe drag-ropes, the other men at the gun also 
asffirting in manning them : Mo. 9 ia always io the shaAs, and No. 8 
at the point of the shaft, near nde. A 9 ponnder requirei additional 
aum, and a donble let of dr^-ropea. 

2. The drag-rope men are numbered off from 10 upvard. ^os. 
10, 12, 14, are with the left drag-rope; 11, 13, 15, with the right; 
10, 11, carry the drag-ropea. 
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3. The gun being limbered up, and the detsdintent ami dr^ 
mpe men in the order of march, at the word " HoOK OK," Noi. 8 
and 9 geC intotbetr places; 10, uid It move outside the gnn detadi- 
ments to the rear, and hook on to the gun drag-waehne, pnuing Oie 
end or the drag-ropee at once to the front. 

The KoB. ihen man the drag-ropes as bllom : — V!tia. 10, and 1 1 
uutside, close t» the drag-washer ; 2, 12, S, and 13 the centre of the 
ilr^-rope; 4, 14, 5, and 15 the li-ont; 6, and 7 the ends. The gun 
detachments inside, and the drng.rope men outside. No. 1 at the 
point of the ahafls, off-side. At the wwd " Unhcmdk," Nos. 10, and 
1 1 unhook, coil up the flrag-ropes ; and the whole then Ibrm the order 
of march. 

4. At the word " Action," whether to the " fboht," " eeajb,' 
" RIQHT," or "left," the drag-ropes are at once quitted; Kos. 10, 
and 1 1 unboolc, and ceil them ap ; and the whole of the drag-rope 
men retire with the limber, forming in front of it two deep, as thej 
were numbered off. In limbering up, the drag-rope men form the 
order of march, and wait for Ihe word to hoot on. 



FORUATIGN OF i 

A batleiy of Artiller; is general); composed of sii pieces of 
Drdnaoee, to which a Cofnpanj of Artillerj is attached. The number 
of ammunition, forge, and store waggons variM according to the nature 
of the ordnance. 

Action IB. Fitting of taddlea, hrwBtt, hamest, jv. 

Section 20. Baraetting. 

Sectiunil. Carrying forage. 

Section 22. Inatrnetionfor Drivers. 

Section 33. Parade, and inspection. 

The Battery, limbered up, is (old. off by sub-diviMojil, divisions, and 
half batteries. 

One gun and its wag^n constitute a sub-division. 

Three sub-diviaonfl „ a half battery. 

The battery is numbered from right (o left by sn1>.diTisians. It is 
then told off into three dirisions. (fo. 1 the right ; No. 2 the centre ; .. 
No. 3 the lefi. Subnlivisions Nos. 1, 3, and S are also distinguUhed 
as right sub-dirisiona of divisioos ; and Noa. 2, 4, and 6 the left j the 
two centre enb-dimions are also to be named. It is also told off into 
Wf batteries, and these are distinguished by right, centre, and left 
sub-divisions of half batteries. The gun of direction shonld alvrays 
be named. A flank gun is generally named with a battery of ti>ur 
guns, and the right centre gun with a battery of sii gnns. 

Spare carriages, with the battery, form a third, and, if necessary, a 
foonh line, in rear. 

Section 24. Posla, and dutiei of Officer), and mountnl Kon-oom- 
oiiasioned f^ccrt, ice., ot exercist. 
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Second Caplain. 

In line. Umbered up. — One horse's length in rear of the «ntrK. 

fn aduntn. — Two horses' length from the centre on the reverse 
flank. 

in <Kiiim, — He assists tlie Captain in general snperiDt«nJeace. 

He dresses all points of formation, gives the word " Bteadj/,' when 
thef have beeu correctly taken Up, and the fomiation completed. 
When required he command! a division. 

Saballtnit. 

Tn Ime, limbered up. — The Maior on the right of the right division ; 
the aecoiid on the left of the ]eH division ; the junior on the light of 
the centre division. 

In coivmn of route. — On the pivot flanks of their leading mh- 
divislons. 

In aohann of dicimmi. — On the pivot flanlu of their respective 
divisions. 

In column of half batteries. — The subaltern of the centre division, 
on the pirot flank of the leading half batterj. The others eontinue 
on the same flank of their snb-di visions as when in line. 

In action. — Between the guns of their divisions, a little in rear. 

The; command the divisions to which thej are attadied, dressing 
in line with, and close to the leaders, and always with the guns. 

In thiftmg from m* Jtank to the other.— It is always along the 
front, and at a canter ; and in joining the new sub-divisian, the officer 
always turns his horse's head inwanlt, 

Slaf Serjeants. 

In line, Ivnbered up. — The senior on the right of the marker of the 
right diviiion. The junior on the left of the maiker of the left 

In column of route, — One on the reveise flank of the leading gnn ; 
the other on the pivot flank of the rear carriage. 

In colamn of ditneiont. — One between the guns of the leading, the 
other between the guns of the rear division. 

!n column of half batleria—Oa the reverse flank of the wagons 
of each half battery. 

They take up points in changes of position. In line formations, 
10 yaras from tiie flank inb-dirisions ; in column formations, 10 ynrda 
in front, and rear. They dress the marker* when there is no staff- 
officer ; and tlie limben, and w^gona in action. 

ifarkert. 

In line, limbered up. — In )ine with the leadeni of the wagons, and 
covering their officers. 

In column of route. — With their leading waggons covering their 
officers. (Without wagons, eoTeiing their officers, and in line with 
the centre horses of the gun.) 

In column of ditiaione, and half iattente. — They cover their 
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offic«ra. (Without VKggoiu, OD tbe rcrerse flaok of tbsir diri- 

• In action. — Tbow of Ihe right, and centre dlviiirau on tbe right 
of the Inden of ths limben of their right sub-diTiiioni. The marker 
of the left dlviiion, on the left of the leaden of Hie limber of the left 
■otHliTiuoii. 

Thejr take np points in clunges of position; in line fonnationi, for 
the aQb-diTiaion nearest the one of farmalioD ; in column formationa, 
GjT the pirat suh-djvlaion. 

Farrigrt, and ArUficen, 

The fBTTJer ii geueiallj attached to the forge : but when the bat- 
tery is limbered up he ia in the centre, in rear of the second captain. 
The other artifieeis ore told off in the gan detachments when not 
mounted. 

IhmiptUn, 

In line, limbartd tip. — On the right of the battery, in line with it, 
one hone's leng;th distant. 

In cofumn.— One horses langith in front. 

Daring taanaucra. — One with the commaDder ; the other in rear 
of the batterr, 

UAN(EOVBES OF A. BATTERT OF SIX PIECES. 
Section 25. Batiebt m use. 

1. lb adtxtaee. 
•The battebt wm, 

ADVANCE — March. 

2. To retire. 
r (OR 



3. 7b eome into action. 

ACTIOH THONT, [ Senior ifaf-ierjtantt. — Left reverw. 

4. To dimiaiA (or inoreatt) intenab on tht march. 
Tbdiminith. i Sai. 1. Right (or left) Jialf torn— Trot 

Half, or qoartbr, in- — Front torn — Walk (eioi^t Ko. 1 of the 
TERVALS OH— BCB-DI- named sab^niioD). 

Jbincmat. I Sbt.l. Uft (or right) half tnm_Tn>t 

_*al|[ (eieept No. 1 of the 



k (eieept N 
ned mb-dlTision), 



'iWurdof ocanmsnll It alwajilobe repealed bj 
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5. To laJU groimd to afimi. . 

BiSBi (OB LEFT) TAEB [ IA« <^art A^ to Via pmtt fiamk of 
aBODKD — I aiat wUi btooBu Omr loading iib-diiii' 

6. Ibmaitahalfttnmtliemiroh. 

BraHT (OB LETT] HU^ I 
TUBN — HaSOH. j 

tb form Column of dmiinu d> near of a ftamk. 






Cealrt diviaioa — Right reiene — Usrch 
■By tb* left— Left tak« groiuid— Ult 
take gronod — Halt — I>rcu. 



torn — L«ft take gnmid — Halt — Dresa. 

Centre iftnnan—Left rerene — Uanl — 
Bf the right — Right teke groiuid — Right 
take gnmnd— Halt^-Dnsa. 

Bight dmitioB — Left rtTerw — March — 
Br the Tight— Right half tarn— Right half 
tnra — Right take grooDd — HaJt — Dma. 
Itnsioni tn front of a fiank. 

Centre dtviaion — Forward — Mand> — 
Left take ground — Waggons cloH intervali 
—Right take ground— Rait— Dras. 

Sight <iiiii»»ti — Forward — March — Left 
half turn— Left half tarn— Wi^goM eloae 
isterTala — Right lake gronnd — Halt — ■ 
Dreu, 

Centre diciiion — Parwaid — March — 
R%ht take ground— Wawooa don inte^ 
T^« — -I^ft take ground— -Halt — Drna. 

Ztft divition — Forward — March — 
Right half turn— Right half turn— Wag- 
goDB dote Interrata — Left take groiuid — 
Malt— DreM. 

mtre dioition. 
of Noe. T and 8. 
10. lb oKange fivnt to the rear. 

lint metAod, By a ootmtermanA. 

The ogicert thift to the pieat fiani of 

tir leading gam — vix., totiitlefttfl,^. 
Gens and 5 guns. 

Bieai.WAaaONB LETT 



6. lb form CoUmaof 
' 8I0KB IK rBOHT or 



rBOST Off 



9. To form Cohmnofdivi 



BlQHT OOUNTERlllBCH 

— Fbomt ruBN — 
Bai,t — Dacs, 



(, Google 
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Second method. On the Cfnire, 
Change tbont to the Centre dmsim — SubJiTisiona inwarda 
REAR OH TQB CEHTBE abouC wheel — Marcb — Ualt— Dress. 
— Maboh, Sight irtoisfo*— March — Left wheel — 

Left wheel— Rait— Dre<s. 

Xeft diBtsibrt— March — Right wheel — 
Rigfal wheel— Halt— Dnas. 
. Third method. What at diminished irUervah ; on tie march. ' 



—Forward. 

11. lb change front to a fiant. 

First method. Sight (or left) bad, oa a fiani saMiviiion, 



3. I Right shoulden, 

4. ) Lett reiene. 

5. Halt 



noH. March, (or cbahse 

TO THE LEPT 0» No. 1, FOB 

Habch.) 



eomes into aotion in the 
n«ui dirtction ; the othen 
proceed m before, and 



Second method. Sight (or hfi) foraard, oi 
Soe.\. 
Chakob probt t< 

Uarch. 
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Chakoe cront t 

SIQHT OS Ko 



!fo>. 1. 

1. Left wh*el— Left about wheel— Holt— 

3. I Left shtnilden. 

4. I Halt. 

5. I Dtm. 

6. I 



March — (or CHAKaB fbohi 



I^a namal sah-dhaion comes 

kto action m the n«u dirti^ion ; 

H« oiierj proceed as be/ore, and 

lome into action to thtfrani. 

— March). 

Third meAod. To the right (or Ufl) on a centra! lub-dioieion, one 
flank thrown forward, the other back. Thia ii a auabination of the 
Firsts ajkd Second methodn. 

Note. — A batlfry may change iti front, Half right, or Half left, on 
the same prindple as already detailed. The cammuidiag ofiicer's 
word woDld be " Chanq£ FBOErr, Halp right (or balc left) oh 
— Sdb-div ihiok." 

' These manceuvm can be eiecal«d oa llie same prmdple, b; divi- 
sioDE, or half batteries. 

A Baltfry can also change front on a moveable prol, by a simple wheel. 
12. 7b advance from a flani, in column. 

Sight division. Forward bj the left. 

divisions ■ . . j ground. 

A05. 1. 

4' } Waggon right. Waggon rear. 

Left division . . {''""Jjf^'^'^''* 

Centra, and right p^ "^^ grouad- 

(Right take gronnd. 

5. 1 Waggon left. 

3. ) Wa^on rear. .-. . 
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7b advttictfram tie centre, miaMe cobunn a/ niWinnbiu. 
Centre dmeion — Forward. — Trot — 
Hardi. 
Right dhiiioa — Left take gTonod — 



Advahcb 

CBBTItE IH A IK 

BfONS — Mabcq. 



Left dimiioa — Right lake grannd — 
March. 
Jfoi.1. 

1 Right take gronnd— Trot. 
Right take ground. 
Ldt lake groaod— Trot. 
X«it take grooDd. 
14. Tb taote from a fiant ahfng the f mill Bia oolamn of dieitiotu. 
Mote pbok the kiqht, i Forward — Uardu 
ALONQ THE FBONT, I Left wbeel. 

on COLUXH OP DITI- 
StOBB. UABCH. I 

Note. — Ii> advance flvm the hft, ahng tie fi-ont, is dona in the 



MlBCS. I 

Jdvanomg from the Z«/t ia done on tlie same prindjile. 

Note. — A Battery in eoheUon of Subdivisions, If reqnired to cluuige 
iti front when in actioD, can'do bo at the word " ACTIOS LEFT " (OR 
fiiQHT^ bT merely throwing the trails round, and bringing tJio guna 
rection, the limbers, and waggona forming In rear of 



Into the 
their gona. 

IS. lb advance fr 



fiani in eehelhm of diaii^iia. 

The Tight diviiion odvonco, tA« centra 
moves off ^ tucceieion, when at iti wheel- 
iag dislMKe, in rear of the leading one. 
3%a left divition follovn si the tame man- 

Jdvaacvtg fmra the Left it done on the same principle. 
Note. — A Battery iriechelhn of Dhieiont, if nquired to change ite 
froot when in action, does ao aa follows ; — 



Chahqe feoht 



AiM. t. 

> ActioD left. 

I Front limber op. 
■ Left wheel— Halt. 

I Action front. 
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PAST Tl.] 

Jn tehtUoH <f Saif batt4rim li fbised Id tlw Mm* muuwr u UiM 
of dirisiODB ; mt n»r half tiattrar mu^ bowtrer, k<*p iU wbtaliiij 
diilaaca ln)in Ihe leading one'. Wh«D ia BCtJon, if tlia bunt i* to be 
chaogfd, it ii betler to do ft oa a ccotre gun. 

Seti'tBiaiU m etielbm, me done oa Uu Bune principle ai tbe 

17. TortUrtfrOBiafiarJtiaeoluma, 
^nt melAod. 

KiQHT DlvmOH TO TBB I Sight divitlon — SatnliTliioai inmnli 
RBAB — Habch. about wheel — Uandi. 

I Cenlrt, and 1^1 dieuioiw — Forward— - 
I March— Right wheel— Kijht wbeeL 
Zb retire teilh tie Left dicision i* doDe on Um same priadple. 
Second method. 

Sight di 
Geatre, and left t" 



Ketire frok thi 
DIVISIONS — Uabcu. 



— Ririit rcTcne — Maroh. 
1,^ (Right take ground — 
March— Right take 



18. lb retire flvm the centre in a double mlwim of eub-diviaioM. 
In order to perform this manceavre, tJte battery should be rererwd, 

and then (with waggons leading) it is performed in the lame manner 
u the advance from tbe ceotre, in a doable column. 

19. To retire ftfim a fiarA by alternate Balf baiteriea, in aetion. 
When a battery in line, in action, ia ordered to retire from a flank 

by alternate Half batteriea, the named half battery at once limbera up 
to the rear, retiree to its distance in echellon, sod eunet iolo actioo. 
Ai >00D aa this half battery ia in action, the other Umbeia np to the 
Tear, retirea, pasaes the half battery in action, and bo en. Tbe Knior 
officer of each half battery giiea the word of command, 

Ifole. — Thia mantauTre would generally be piKtijed with the 
[»t>loDge. 

20. 71} break into cotwm to a fiani. 



Breaking into Cohaiin to the Left can be done on the a 
A Column of HalfiatUriet an U formed in the aame ma 
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pirot Enb-diTieioDi wheeling st before, bat the othera, after lakJDg 
groond, most inctine away to gain tiieir required iuterFale. 

Sote. — This moTBtnent would generally be employei) in breaUae 
into oolnmn from tine, to march past with other troops ; and with 
half batteriai it would be done at reduced intervals, 

21. To increase, and drminis* the/nmi. 

Firai mttliod. 

From Column of route, to form Colmm of dimsioni, m the march. 

Column, right infiymt. 

tOBX COLtlMH OF CI- I Sbs. 1. 
VUiOKs. 2. I 

4. f Left half turn— Trot. Frant turn. 

Sight dmsion — Forward by the left. 
CerUm, and ^/(l Forward by the left. 
I divisvmi. , /Trot— Walk 
Cofinnn, left in front. ' 
Form coluuh of di- !fos. I . 

TI8I0B8. 5. I Ri^UhJftnm—T™* 



Second method. 

From Colamn of route, 

CbJumn, right infnmi. 



Third method. 

A-on Coltamefdimeimie, to fori 



Left dipisiiin— Forward by the right. 

Centre, ami right\ Forward by the righl 

divisioat. I Trot. Walk. 

to form Column of liioisk* 

Jfijj. 1. 

Halt. 

Left half torn. 
Front turn. 
Halt— Dress. 

ffoj. 1. 

Halt. 

Righl hair turn. 
Front turn. 
Hall— Dress. 
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Column, right in /root. 



Form column 


OP 


Centrt.andU/td,>i>i$ioiU. Halt. 
1. Forward. 


■ 








J- } Forward— March. 






|-[ Halt.— Right half turn— March 


C6limm,hft in front. 

FOBK COLUMN OP 


Aw. l! 

6. Forward. 






*■ \ Forward— March. 






t- 1 Halt. Lf ft half turn.— 
J'f March— Front turn. 


22. IbbnngthtBear 
firai tnet/iod. In Cola 


•o the front, in taeaestim, on the ntarcl 
mncf route. 



-{E 



Second method. In Colamn of diviaions. 
Beab BiviBiON TO THE I Centre, and rear 
Inwards close- F. 



rward — Full intervals. 



Divieiona, fe/J in front. 
Riairr op the frost 

FO&U LINE — tfABCH. 



On ihg Starch. 

The centre, sod r 

line, and come up a 



Centre ditition — Left ta£e gronnd — 
March — Right take ground- Halt — 
Dresa. 

Left divition — Left take ground — 
March— Right half torn— Right half turn 
— Halt— DreM. 

Centre divieion — Right take ground — 
March — Left take ground — Hall — Dress. 

Right divigion — Right take ground — 
March—Left half turn— Left half turn- 
Halt— Drag. 

lions make a half turn towards the intended 



Ill 

For Action. 
Right {or left) 
the fbomtforh use i 

FOR ACTION — MlBCB. | 

34. Zb/ortn Line on H« 
Dimj«Bi», rHfAt ih/roni. 
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or I Halt^Action traat. 



Dicisioni, left In.fmnl 
FOBK LINE — March. 



For Actim. 
RiDHT (or LI 



Cmtfe (ffimon— Right take gronnd — 
Moroh—Right take ground — Kght re- 
Terse — Halt— -Dreaa. 

Sight (finnon— Right lake gnnuid— 
Hsrch— Riglit half turn— Kgbt half turn 
— Right iBverat — H«lt — Dresa. 

Cenirt litnisi™— Left take groand — 
March — l«fl take ground— Left n 
Hait~Dr«B. 

L^t rfmsioit — Left take gjoni 
March— Left balf turn— Left half ti 
Left rsTerae — Halt — Drew. 

The itmding divitiiM eomtt aOo t 



25. lb form Line on fAc centre diciaiim, 

Thia mamEUTre is a combination olSos. 33, and 

26. To form Line to thi rear on the leading divi 
Divisions, right in front. 



Sight division — Sub-dlTislons inwards 
about wheel- March- Halt— Dr«B. 

Centre dioition — Right take ground — 
March — Left taka gramid — SutHJiTiaiana 
inward! about wheel — Halt — Dnaa. 



Dwiaiona, left ia front. 

FOBM LINE TO THE 

BEA^ OS TIIB L-BAIV 

laa DIVISION — 



iwarda about wheel — Halt 



sLeft division -^ Sub^liTialoiie inwards 
aixmt wheel— Marcit — Halt — Dreaa, 

Centre dintion — Left take groniklr— 
March — Right take ground — SuWiviaioM 
inwarda abiit wheel — Halt — Dreaa. 

Si^ diciaion — Left taka ground — 
March— Right half turn— Right half titn 
— Sah-diviaioDa iawards about wheeU- 
Halt^Dreai. 
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■onOtraar divitim. 



UlTISION — Ma boh. 



REjlIt, OH THE BEAR 

— Habch. 



Right dicitiM — Left wheel — Mareh — 
Riglit ihanlder*— Right Bhoulden— Hall— 
Dren. 

Cftilre dimtion — Left wheel — Mardi — 
Left wheel— Halt— DreM. 

Zeft divinoK — Sob-dhiikme inwardi 
AduX wheel — Mudi — Hdt — Dnes. 

Left dinititm — Right nheel — Harch — 
Left Bbmilden — Left ahoaldera — Halt — 

C^mCrd diiTi»0n—-Rj^t wheel' — March — 
Rfght wheel— Halt— Drwa. 

Biglit dreftwn — SoWirisioiii in wards 
about wheel — March — Halt — Drew. 



Sight dieiaion — Right wheel — ManJi — 
Halt— Dreti. 

Centre, and left divitiona — Left half 
turn — March — Front turn— Right wheel 
— Halt— Drcsa. 

Left division — Left wheel — Uarah — 
Halt- Drem. 

Centre, and rig/d divisions — Right half 
turn— Harch— Front tum— Left wheel- 
Halt— Dren. 



30. To icheel into Line. 

Dicinona, right m front. 

Left wheel otto Line 2 

— Mabch. 1 



DnifriDnt, left in fnnt. 

RlOHT WHBEI. tHTO j 

Line — Uakco. 
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31 . 7b deploy on the rtar dieiiiim. 
iVcfe,— All deployments ase on the front base. 
^itiaions, right tn fronts 
Ubplot oh THE BEAK Right dtciaioit — Right take grouad — 
DiviBlos — Mabch. March — Right take ground — Right reverse 
—Halt— Dress. 

Centre diviaion — Right take grovind — 
March— Left take ground — Hall. March 
—Hal(— Dress. 

Left division — Forward — March — Trot 
— Halt— Dresa. 



J, Uftinfnmt. 



Left dkision — Lefl Uke gronnd — March 
. — Left take ground — Lefl rererH — Halt — 

Centre diviaion — Left take ground — 
March— [tight take gronad— Halt, March 
— Halt— I>reS3, 

Eight division — Forward — Trot— Mnrcli 
— Halt^Drew, 

The DiTbioDS all proceed aa before, ei- 
cept that the leading diTieion, instead of 
going to the rear and. reversing, comes into 
action to the right, or left, when in its 
place ; the other divisions come into action 
to the front. 



32. To deploy 
Deploy ok tiie ceni 



the Centre di 

Sight di 



33. To counter 

UABGB — Divisions btsub- I 

WHEEL — MiROB, HALT — 



^ht take gronnd — 
narcn — Right take ground — Right reverse 
— Halt— Dreaa. 

Centre diviiion — Forward — Trot — 
March— Halt— Dreaa. 

Left division — Left take ground — March 
— Right lake ground — Halt — Dress. 



The Sab-dieisions aiheel alxyut in- 
warda, and halt on their markers. 
The officers moving up with their 
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On the JforcA.— The morken Ml in rear of lh«r offioen. 
34. From Doitblt ooJumn of tiA-dnitiotu to form tiaa io ihe front. 



March. 


iVoe. 1. 

2. / Rieht half torn— Front tarn. 

1. 1 H^t— Dmt 

5. / Lea half turn— Front turn. 

6. \ Halt— Drew. 






35. From Doubtt cohm 

FOEM LINE to TRE 

March. ~ 


m of salHSvisim, to form line to a fiank. 
Nos. 1. 

3. Right wheel— Halt— Dr«8. 
2. Forward— Right wheel. 
1. Hall— DresB. 




"■ Halt— Dress. 


IhformLiMlotI 


aUfitidorumtht lame principle. 



p ; (he detachmenta in the 

The waggons at orjer— viz., ten yarda in rear of their guns. 

The Officers at ordei^-vii., the Sulialtems one hor«'g length in 
front of, and in the centre of their diTisiona. 

The leccnd Captain on the right of the battery. Id line with the 
Subalt^me. 

The Staff seiTeanta oa the outer flanks of the waggoas. 

The Uarkera move up into the places of their offtoers. 

The CommandiDg officer In the centre of the battery, oae horse's 
length In front of (he Subalterns. 

As the lospectiDg Officer arrives, the OtGcen draw swoids and 
■alate ; taking the time from the Commanding oAker, whose word of 
command is " GeNBBiL aALUiE, DOiw BwOrM." The officers then 
recover their swords io like manner. As soon as the inspection has 
beea made, the Commanding officer gives the word, " Take cuxe 
OEDBE — March," when the officers, and markers return to (heir 
places in line, the officers sloping their swords ; and the nt^gonan 
mo<e up. 

Marching pott. 

This mity be done either by Dirisions, or by Half batteries ; in the 
latter case usually at half interrals. 
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The BiTTBBi will UIBCH PAOT. 

BSEAE lino OOLDHN QF DIVIBlOMa (OB HaLF BATTERia | 
AT HALF INTEHVALB) TO THE RI8HT — MaSCH. | 

At Chirtj yards fiom the lOBpoutiag ofEcer, tbe Sabaltcrn officers id 
'conmiand of dliisionB, or half luttorieij, gyve (hewoid, " Csnj swords, 
tjti right," and move out one hors^'b Icdgth io the front o^ and 
JD the centre of their dirlaioos. Id Hslf batt«ri«, the two ofEcera of 
the UadiDg half battir; betwreu the gaas of it ; the otEoer of the rear 
half battery in iront of his centre gim. The Commaiidmg Officer two 
h<HieE' length in front of the battery, and the Secood Captain In rear 
of th« battery. The offieera salnte at lix yarda* duitajKC Irom tbe 
Inspecting ofHcer, and recover their swords at t«n yanll past hnD, At 
twenty yards past, the Siib^tem officera in cotmnand of diviuoiks 
(or half batteries) giTe the word, " Eyes front — Slope sworda." 

In trotting juist the detachmeQta are ntounted ; the offit«ra remain 
■ on the flanks, and carry awords as they pass the lospecting officer, 
giving the word, " Eyes right — Carry iwords." 

Sbonld a battery be inquired to r<BA wat, it wheda as before, nntil 
it arrives on tjie Ibie of tlie Inspecting omcei, whoi it baits. 

The battebt will bake fabi — Mabcb. 

The battery Bdyancea in a eotamn of route, the officer! in front of 
the guiCs, the markers, staff-aeijeants, and farrier in front of the 
waggons. The officen, and driven salute, as btfore. Tlie ^re ear- 
ijages in rear of the divisloDS to which they beliwg ; fbe second Cap- 
ttun in rear of the whole. 



(, Google 



PART VI.] EQTJIPUENT OF A BATTERT. 

EQUIPMENT OF A BATTERf. 



1. — In equipping a batltry fgr the inarch, the ttons, intnndi 
tools, can^ eqiupag«, JK., are pocked ai followi : — 

On gun limber. 
Tiro caibines on the front of the boiee, bairela up. 
Two fitting ro|«s on the foot board. 

One BWiDgl«U'ee between the footboard, and the splinter bar. 
One felling aie on tbe Splinter bar, tdge inwardt. 
One bill hook under the foot board. 

Two ipades on the sides of the boies, and fastened to tbe splinter I 
One grease tin on the front of the ailctrss. 
One pickaie under the ailetree. 

One proionge between the boio, abore the washer box. 
Two water buckets on the back of the ailetjee. 
Two com sacks; two blankets folded (21 inches bj IS}, in blan 

covers, on the box lids. 
On gun caniagt. 
One claw hraimer 1 -, „ . . _. 
One wr«ich hammer I ^^ *«* <*"t- 
One pdr of pincers on the cheek. 

One span sponge, wadhook, and handspike, under the trail. 
Two camp kettles in rear of ailetree. 

The whole of these stores, &c., are buckled on hy Nos. 1, imd 6 
On ttaggoa limber. 
One Jacket line on the foot board. 
One liiUng jack on the foot board. 
One grease tin on the front of the sxtetiee. 
Two com sacks, two blankets folded, in blanket covers, on the box 1 

These stores are buckled on b; Noe. 4, and b. 
Ouviaggaabods. 
Foar pcket posts, two on each side of the boies. 
One maul under oil' end of rear foot board. 
Spare horse-shoe box, under the front foot board. 
Grease magazine under near end of rear Coot board. 
Fonr blankets, in blanket coren, on the box lids. 
One camp kettle on the rear of the ailetree. 

These •tons it buckled on bj Noa. 2, S, T, and 8. 

Twenty-three tents are supplied to a battei7 ; each of the six f 
divisions having 4 tents, except No. 3 Sub-division, which has 3 te 
The tents, and tent pins in valises, are carried on waggon body. 
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ON TtfE INTERIOR MANAGEMENt OF A BATTERy. 
I ( Vide " Fwld Batterr Eiaccuc.") I 

1. Thtgre&Usl care i hoold ' be paid to the fittings of tiw uddlel 
■nd collara ^ eitenaiTo sore backs, and galled ihoulaen arise chiefl j 
from n^lect pn the march ; and by prompt atttntion on the put i^ 
the ofEcera, man; horue maj be ^preserved t^i the uTricet wbictf 
would otherwise be disabled lor moDtha. The drivers should oeret 
be suffered to lounge in their saddles, or to sit uDeren. A folded 
blankei. under tjte ^dla is .fbai)d .to be the beet pieventiTe of lor* 
bacin, u it adapts the shape of the aaddia t« anj loss of ^eah iD th4 
animal; • 

On long inarches, th«^ shaft hoiie should ioTariahly ^ pro*ide4 
with a half blanket under the pod saddle -, everj driver should abia 
have attached to his harness a patrof'psds bf basil leather, about sii 
inches hj four, ctutTed with luur; and the momeat any teudemesj 
is percsved Id a horu's should^, ^e! pixssvre! should be relieved by 
placing the pads abore and below tlie tender parL 

3. On a march, there will always be an advanced, and rear guard ; 
the advanced guard of one day bKamiDg.ihe rear guard of the nett. 
On arriving an the ground where .the battery is to be parked, tho 
advanced giianl will immediately pitch their tent, and pojt sentinels^ 
When the hattefy quits its ground, the lioft-commisaioDed officer of 
the guard is renponsible ttat nothing' be' lell behind. 

3. When a battery ie to march,-tht camp-kettles, and everything 
that will not be required before moruiug, ihould be lashed on the 
carriages at sunset. !!!!!!! 

4. In parking guns, the osnal .interval .is tm or twelve paces: but 
OB a marchi thst everything may be -better under the eye of tha 
■entinels, the interval* miay be diminished to three or four paces. 
The giina are to be in the firs't line', oivered by theii respecUv« 
waggons ; the spare ammunition, and store carriages in the third line, 
Tlie Cents of the detachment are sometimes on the flanks of tha 
battery, and someliinea in rear' of fheFr Respective sub-divislous } 
the olfiosrs in rear of the battery. The hoisca are sometimes picketed 
in rear of the wholci and parallel t« the line of guns, and sometime^ 
perpendicular to this line, and 'onlhk flanks tetween the delach-t 
nteots, lenlA ">i tlie carriages ; 'bni iij geneial, the form of encamp" 
lug will depend on the nature ot.the ground, and local circumstances. 
In every situation die approach to -the [ark, and the road by whicb 
the guns are brought out, should be ktiit cle^ and open. 

5. If the battery is parked In Jiot wia£het, tlie naves of the wheel* 
Innst ba defended as much as passible trom the effect of the sun, by 
aodi, or other covering, 

6. When a I>atlei7 arrives In ^aiqp.'qi^rten, or cantonnenta, eacli 
noo-oommisaioned officer will immedialely examine every part of tki 
carriages of bis sub-dlvlaiou, especially the wheels, to the gnasin^ 
pf which h« Win attend. Any inm^gei, tb be rejiurtd without delaj^ 
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h* will nport to tba officar ot hi> dlTUoB, wbo wiH report to Uw 
ooiDDUuid«r of the battsiy. 

T. Whoi a batlotj ii In ifatloBuy qnul«n, thm TOtM, ba ■ 
ww^ly iDq>ar;tioD of amy part of tha battery, mi a parade ia 
marching order, when drcniiMliincea will peimit; at whldi parade^ 
Vrery part of the hamesa and appolntmenti of gunnen and driven 
ii eipectei to be in the beat order. ParticDlar attention ihould ba 
fsld to the ilate of the ammnniUon, which ehould be fnquenttj' 
aired; and no fnah ammanition ibould erer ba receiTed witboot 
bring ganged to the guni. 

g. Tile driren must ImnHdiAtely report aoy lose, or breakage ot 
their harness; and, on the initant, make known to the uon-c(«unie- 
■ioned officer of the inb-diTuion, any gall, or other hart which maf 
bave happened to the honea committed to their charge : lof neglect 
on tUs pvlnt moat b* puniahed. Airing, and beating with a knotUif 
rope (he itnffii^ of the collnn and Hdmea, la an important part of 
the drirar'i daty, which ahoald nerer be omitted on oontinHed 
Diarcbca. In camp, greasf heels are the most unnmon disability 
whieb hotces IdMur oader ; and ss they proceed from cold, ocoiaion- 
jng humours to Httle, the beat preTentive ia hand-rubbing, aod eier> 

- 9. Dnleaa for some particnlar pnrpeae, the elerating acrewa ehould 
fierer be railed higher than the halt of their length ; on a march, 
they ahould be corered with a piece of canTaa. or an old flannel 
carljidge, which will prerent their being cl<^ged with dirt ; and the 
travelling chain ehoald be always applied. The pinlail, and the trail 
plaU eye, sboHld be greaaed previoua to marching. 

10. After a field day, or au actioo, the bores of the guns should ba 
washed, and then 1^ under metal. 

11. If a wheel be ao disabled as not to be worth repairing, the 

good, a new wheel can easily be made trom material! perhapa found 
Ml the spot, but it is very difficult to find a nave. 

12. In marching in ordinary circnmstances, the ollicsr next for 
dnty will always proceed hi advance, to take up quarters, and to 
<^iooae ground for parking, or encamping on ; and the officer on duty 
for the day will always march in, and bring up the rear. 

13. When a baitt^y is to march, and " fioal otuf giiittfte" has been 
•Oimded, the officer of the day, the non-conimisriooed oiBcers, drivers, 
and hoiaea will tarn out, and immediate])' proceed to the park and 
pnt-to ; if encamped, tents to be struck, and laihed to the carriages. 
At the sound " Tim out," the whole of tie officers, non-eomioissioned 
officers, and gunners, repair to the park ; and when the uanal inapee- 
tiouB have been made, and the regular reports delivered to the com- 
tnander, the battery will be marched off. 

14. Feeding will always take place three times a day at the park, 
nuder the inspecllOD of the officer of the day; when the nose-bags 
have been filled by the non-commissioned officer in charge of the 
forage, the trumpeter is to sound " Feed," the noee-baga are put on. 
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and tke drlTBi* frU 3*. w froUt^ •ftw tb* feed, tb niiM-b*e« art 
rollad np, and buckled on. 

15. A wnwxawiii)w>Biiifd oSca !■ to hav* charg* af,.aal Mwe,«ut 
the mm, and fbr^^ which Cur tooiritj vtll b* d^nMiMd (t th« paric 
guard; butoa • nanih, wben the nan) ucarrudw (^ asmunUkB 
waggoBB, DO sera ootb itumld be taken off Iht ouHagv Una w 
likalf to b« wBOlad. 

16. Bucketa an pro*bd*d fgr vatoii^ the horata oa • manit ; bf 
this means thaj can be wslarad fron welli, m pboet inaootaalble to 
the aDimali, or at least to more than one or two of thetn at a tima i 
kut tbs Illation it ■ long one. If oa a nurch a small tJrer or 
Uream of water ii to be toided, this aiifioitQDitj' of iratc«Bg tbtm, 
ar at aaj rate of giving tbem ■ niouthful of vater in crawiag it, 
should he seized : It bbiss much tima. Should Ok atrtam, howsni', 
be 1017 mpd. or deep, or should there ba tro^ jmniediaUlj ia tlw 
Mar, no h»lt ahould be pi^ in tbidiiig it, 

17. The Seijeanl-major is to BHpeiiiitead all pands, and dHlla, 
ander tbe IntpectiDD of the offioer on do^. The Quarttrmailtrn 
aajtant is to draw pntTHiooi, and foraga ; M is 14 maine ant retonu^ 
and have charge of the tpfe stjHus. 

18. The Trumpeter ia alwajB to be qiiattuvd in th« nearest billet 
to the commanding officer ; and 1^ men, and horaee of each sqb- 
dJTisioD, and diTision to be aa near tpgellwr v poi^ble. A giwoep 
from each aub-dirJsioD, or a nmner of tlia guard, ia to b« madn 
acquainted (v'th tha quarters of the ounmaiider of tha bettaij, that 
In any emergency iheat may be no delay In £nding him out: tha 

to the offioen of diriiioDS at ^ as IMr diviskina arQ 



19. The Farrier ia in report every evening to the oomiiaodiog 
oiBcer the state of the uck aniiDBla; and on the -.—-.-, (the parti<n]]ar 
dap to be sectioned) a return, in writing of the nnicber of horm 
(and mule, if any) shoes, and quantity ofborse medicina eipended. 

20. The senior Coilar-malKr, the Jobbing-tiaith, and the Whetier, 
to make similar reports of the stores eipended in their seteial depnrt- 
nentj { theaa reports to b« delivered to the aeijeaiit-DUUDr, to be la>4 
by him before the onEomander of the battery. 

21. The Artifictrs are to work as near as possihls to flia park 
guard, 1^ non-comaiiKdoDCd officer of whiiji is responsible that uo 
Tork is done, or horse shod, eicqit for the battery, wilhaut written 
permission from the commander. 

32. The Forge, when employed, should be removed to s proper 
distance from tbe park. It should, at night, be brought back to iu 
place, and eTsrythiog arranged on it, so that, should the battery be 
(uddenly oider«! to march, Uiere may be no delay. 



(, Google 
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' Laao harrtas conahia of a brown Inlher n 
The lurdnglc b imtbtr irid«r ^iau 

of t«0'pf«s (jniaed togM))«r bf rHigs), one oF whkb ii placed orcr 
(be ■addle, and ttae other round the belly of the hone. Then are 
alio ringi »t the end of the surdogle, whiiJi is drawn reij finnlj: 
round ^ hoTte, and fastened tight bj lapping a white leader thong 
(filed at one aid of the aiirciiii;Ie) Oirough these ringa. Tliere art 
two deacriptifma of tracea, one being S, and the other 12 teet long. 
They have hooka at each end, aod, wl^en die laaso hanHaa is Diad« 
nae of bj ca*alrj, bc-j to aasist draught horaes hi moriiw Tery heavy 
carriagea, or ia dragging guus^ kc., up ateop hills, one of theae bookff 
is fitatened to a ring in the surdogle, and the other to the carriage, &c.' 
Laaso barneu may be adTaatageousiy employed witii all horse*; 
even those ouaccuatOTned to draught having been found perfectly 
tawrtable, and tffideot the first time they were required to draw by 
neana of the lafso. When two horaea are in dranght, the tiarcs mnst 
be ioald?, and eadi rider shonld keep his horae'a eronp a little out^ 



BUBARKINO, AMD MSEHBARKINO. 

The following directions will be found applicable to naaily all the 
cases likely to occur : auch as embarking, or disembarking from a 
beach ; ^m a wharf; with, or without l>oats ; in preaence of an 
enemy, &c., ba. ( Vide " Field Battery Eiel-cise.") 

Sao. 39. Emiaribig ffunj, and Carriaget. 

Preparatioia. 

1. On the arrival of the battery at the place of emtiarkation, it ii 
(<t ba irawn vip in aa compact order at i> coasist«nt with the per- 
ibrroanire of the opera.tioii3 rrquired. The borsn are to be taken out; 
the fatumeaa tfkes off, anl pagked in Tati, and the atom in ra«es. 
When there »re no Tats and cases, the stores must be secured to the 
cariii^B, or tied blether : the iatrtmohiog tools may remain with 
the caTTifl^es- The aon-comaussioaed o£oers in char^ of 8uJ> 
diviaioBB will attach to their baroees, and atores, piece* of basil having 
the number of ^eir lulMltri^ns written upon them. The hamcsa 
for each carni^ should be embarked with it. 

%. The gun detachments will prepare the carriage* for emhaikation. 
Thej will take off the side arm^ and secure them ti^ether, take out 
the eUvaAing ectews, uokay the cap-sqnares, unlash Uie ammunition 
boiai, and coil up tbie lashing ropes. Each carriage, when cailed for, 
is to be T^a forward to the hoat| or crane ; the goa i| to be un- 
Hmbered, and dismounted ; the ammunition boux, shafts, wheels, be, 
to be btken otF; the va^en, and hncb-pins mtal be careful)? put 
away in ^« alow Okatch box, gnd in the small boi between the Uoibei 
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bom. Eierj utkla matt he itownl vimj with Uw greaUat care, 
■nd arnuigad bo u (a ba got >t without debf. 

3. TboM artiola, whidi will be tha lut Feqnlnd wbea diwmbark- 
fog, an the iint to be emtHiled. The diriciofu, and orerjilhmj; 
belongiDg to them, thould be kept timber w much u pouible. Tbe 
first to be emWked »re the spare cairisgw, aud forge, which are to be 
atowed forward, t^e left diviuou ueit to t^m, and before the maia 
hatchway ; the centra abaft the hatchway ; tha r^ht under the hatcb- 
fray. The whole of tbe guna are put togetbar, geuerally in the 
bottom of the hold, rents turned dowawarda, and a fid in them, to 
prevent their being choked. 

i. When a battery it embarked in differant veaseli, ever; part 
sbould be complete, and a proportiou of geaeral stores be on board of 
each. If tbe voyage ia likely to laet some days, tbe cartouches with' 
.of the bales, a ' ' " ■ 



magtuiue. Tbe ammunition miut be so placed that whatever part 
belongs to any particular carriage may be got at witbont difficult/. 
When the carCouchei are not taken out, the boiee must be stowed 
well aft in the bold, or between decks, and they should be well coTered 
with wadmilltilta, or hair cloths. 

5. In embarkjpg froni a beach, it may be neceanry to ei«t small 
sheen, made of a coople of top gallant masts, previously prepared for 
tbe purpose. In embarklDg fsvai a wharf. If there ar« crsoes, they 
should be made use of. If boats are employed, the loads most be re- 
gulated by the alata of the weather, and distance of the vessels. 

' EinlKrIaiig tlit Horttt, 

S. When the teasels cbd come aloi^dde a vrktrf, Uia hones an 
hoisted in by means of tackle. The slings, made of caaras, aboold be 
minutely iDspecled, to see that they are secure. There moat be ■ 
doable goy made bit to tha bone's head, one end on shore, the other 
OB board, to keep bia head steady. A shoeing nnith should be in 
aacb ship, to receive the horses. 

7. A horse requires at least four men beddea the driver to sling him, 
one on each side, one at bia breaat, and one b^ind. One Hid of the sling 
is passed under his belly, and bo^ ends made to meet over bia back ; one 
man paeses his loop through tlie other, it is received by the man on 
tlie other aide, who hauls it through, hooking the tackle to H, botk 
moi holding up the euds of the sling. The men at tbe breast, and 
behind bring their ropes round, and irake them laat to tbe grummets. 
The driver holds tbe borae's \ietA, and makes ftat tbe guys to it. The 
hoiae being previously blindfolded, the word '\ HoiST AwiT"i»glven, 
and be ia hoisted on board. Tbe aling it thai taken ofF, and he Is led 
to his place ; tbe 6rtt horses being nlwaya placed forward, or aft, as the 
ship fillB ; the stalls neareat the hatchway bebig reserved for the horses 
which an to be first lauded. 

8. Tbe horaea are to be embarked hi tbe aame order as the carrt^ea, 
taking care that the offieen' and non-commiasioned officers' bones are 
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on board vrilli the divitioDB to which the^ bdone. Tfai fumn anl 
ihoeing-Bmlths should be diitribnted id dldi-rent diipa. 

9. When hone* an embarked in bonti; sbren, or ■ derrick, ar* 
Dtceasuj. The bend ef the derrick miut Incline inward* vben tht 
bone ifl rlnng, bnt when he ii high enough the head of the derrid or 
■heers moit be forced oat, to bring the horae OTtr tb« boat. Tbia 
appliea to a bead), or wbari'. Sand or straw ahoiild be pot in the 
boats, to prevent the borsee slipping. Tbej iboald stand athwart^ 
tJie head of one borse being on the atarboard, and the bfsrfl of the oeit 
on the larboard side. Tb« driTcri ait on tbe gunwale, or Btond 
between the horses. 

10. When boraet ire embarked bum an open beach witfaoat anf 
appliances, they are to be led to the boat, and tbe halt«r given to one 
of the men in It. The horae must then tie made to walk or leap into 
it, tbe gnnwale of the boat being indiMiJ towards the ihore. A quiet 
borse abouldfint be embarked, and the others will more readilj follow. 

11. In embarking in preaetiee of an enemj', the honea and carriages, 
ihoold fint be embarked, the guns being retained Ut the last. Is repel 
taj attack. If the position be a mile or two IVom the place of em> 
barkatioo, it maf be necessary to retain a portion of the honn. 



APPLICATION OF FIELD ABTILLERr,* 
Qeniral remarit. 

1. In a defenaiTe position, the guns of tbe largest calibre ihotjld be 
posted on the weakest points of tbe line, and on thoae from whence 
tbe enemy can be discorered at the graatfat distance. TiKise beighla 
on which tbe enemy in advancing may rest his flanks, and those fhim 
whence he may he fired upon obliquely, must also be occupied by the 
largest calibres, 

2. In an oflensive position, the gnnaof the hesiieft calibre should be 
placed in sncb aitualions as will lender them available, without diffi- 
culty, for any operations, in advance. In heavy ground, a nine, or 
twelve pounder battery, when coming into action, tboald reverie, 
when it will be only necessary to drop the trail, inetead of okrryh^ 
it round by band. 

3. The gun* should be placed as much as poanble under cover ; tbia 
it easily done on heights, by keeping them so far back that the 
muzzles are only to be seen over them. By proper attention, advan- 
tage may be taken of many situations, such as banks, ditches, be 

4. Artillery in tbe field should be concealed from Ihe enemytilltbe 
very moment it is to open ; the guns may be masked by being a little 
retired, or by being covered with troops, particularly by cavalry. 

AmmimSion aaggoiu. 

5. No positive rule can be laid down for aU cases, with respect 

• Fnni"FleUBMI«rTEuBlse,"l[« 

C.A..(lc 
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to tbe amiDUTiltioD wi)^ihi£ in prutnce of as tataiji IhU miut 
depend oa a varirty ef lA^aiDstaiicet ; but in gntenl it iiitl b* fooad 
«p«dieat ta p1aoe.tb«n under charge of as officer, ttlu will confarm 
to tbe DiOTcmenta of the main body, in Bitcb a maDoer and at auch di«- 
tnn«, aa to enable bim to lupply the gnus with ammmutacn, btfbic 
that wMeh ia in thi limbers i> expended. 

6. The spot selected for a batleiy sbonld be oat which doM not 
present any obstacleB to tlte ulterior movemenla. 

7. The DKiM derated aituationa are not the heat ; the grealMt effect 
may be pradiued at > diatanoe of aii bundi'ed jsida, from a he^bt at 
thirty or forty yards ; and at two bnndied jarda diatanoe &«n a 
height of ititeM. 

8. Roind ibot sbonld be naed from three hiiadred Jiis, upwards. 
The oae of cufi should begin at three hnadred, and the ijuic^neas of 
fire increaw aa the range diminiahea. 

9. Double charges of case may be nsad at one hundred and BttJ at 
eat hundred and eiity yards. .Shrapnel iheUe should not be nsed at 
a 1^ rnage than sir hundred and fifty yard^ 

10. The |una tbonld never be ahtiadinitd till the laat eitrtou^ 1 Iha 
laat disduu^ are tlie inoat dotructive. 

On tie manA. 



t artilleiT iS , , , 

necessarr, to report the state of it. when the march b connected 
vith military operationa, an officer should, alwayt be onployed for tliiB 
duty. 

2. The offlcen of dinalons riiould fnqnently halt, to Me that thdr 
carriages an marching in fwoper order, and are well Dp. 

3. The atriflteat attention should conatantly be paid to the correct 
presetration of distances, the loss of which may be made np by small 
bodies of artillery; but when in hirge bodies, or when acting with 
infantry, tJie operatioD is attended with serious diaadTantage, pan- 
(jcularly to the latter; it Is a point, therefore, which cannot be too 
strongly insisted upon, being one of moat casential conaeqnoKe. 

Admncal Guard. 

4. A battery msrchlng by itself shonkl alwaye hare an adviDced 
guard. In a narrow road it should be oon^erably in fWmt, to stop 
all carriagea whieh ni^t cause obstrucflog. In a billy road, it should 
i-econnoitre the top of eTsry hiU, and see that it is all clear before the 
guns come up. 

5. Parties should always be sent out on each flank. 

6. When an accident happeu to a carriage, either m the mardi, or 
niana:uirin(r, those in ita rear should pass it on the most emtvenioit 
flank, and All up ita interr^. It will resume Its place as aoon aa'tha 
damage is rq>aired. A w^goo belonging to a disabled gun should 
always remain wjth it ; but » gun iniut not wait tor ita disabled 
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waggon, but leave only » niffidiait jiuiiibcr sf racn to pat It into a 
profwt atate. 

1. ArtiHery can cross a rii-er about three ani ■ half feet deep, 
though much depends od the strength of the curreQt. The ammuni- 
tion boiES are so well made that the water will seldnm penetrate 
.through them, particularly if the river he narrow, and the guiia past 
quielrty. The canvas cartouches afford additional protection, and they 
may be taken out if necessary. 

S. When the water is deep, and the cnrrent strong, great attntioa 
muMbe jjaid in fording. The pertsn coDdudang the coluinit over a 
direst ford should beep his eye steadily on ao c&ject on (he oppoulc 
bant, which points out where the ford is : he most naver look at the 
.stream, which would deceive hin, and would ^>pear to carry him 
down, and he would endeavour lo keep too high up the stream, and 
mi» the ford. 

3. All those in the rear should keep their eyes on those in front ; 
cVery individul ^oirid wade rotii^r against the stream, inr ordef ta 

i. Troop* shonld always eron a ford witk the largestpouiblefroDt, 
for (he Mme reason. 

5. If the ford is not well known, and there ia no guide. It ihould 
he preTioasly axsmined, and the dugerons piaca marked. In fording, 
ilie horses should neither be aUowed ta ij-ot, halt, or drink. 

Passage of mUitary bridges. 

1. Great attention and caution are required in passing over pontooa 
-ttftdgea, tlte Tibrfttoi? motion 6f which is very dangerous, and should 
be leasened.by every poeahle xieans. 

2. The troops, in passing, should not preserve an equal pace. There 
^ould tie no hAt on the brMge. As soon aa the bridge ia perceived to 
rock, the passage of the troops must be atopped. 

3. The gredtest precaution is neceasaiy to prevent accidents in tMe 
rivers at low water. Unless tiattens are nailed across the i^hesses on 
the slopes, the horses will have the greatest difficulty in keeping their 
feet, indeed If the ehewea he wet it will be impossible; (he men murt 
therefore always assist; holding on when going down, and manning 
the wheels when going up. 

i. The drivers must tn soma cases dismount, and as Interval moA 
be left between the tarrisgea equal to (heir own length ; they muat be 
paaaeJ over gentiy. In wet weather over chMies, giwt care nraat Ve 
taken to prevent the horses slipping. It may sometimea he necessity, 
itnlesa the bridge be atroog, to pass the carri^e* and horses over 
separately. 

6. In pasring over a ilying biidjre, it may occashmally he adVisablt 
to lake the horses out: and in iMfitems westber, or at titghl, the 
wheels should be loclied. ■ . . 
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OroMiig a hrUge, aadpat^ng a Otfile. 

]. The batteiy ahiiulcl iIvbjs pan wiib th« largest front poeaibU. 

3. The utilUry miat be previoiulf poatal to ^ c^bt, and left of 
tbe bridge ; if it b« flat, and that the otiier aide can be aeen, a gun or 
two should be placed on each side.and doae to the road leadiag to itj 
these gnns ihould cross tint, and come into action on tbe otbn' aide, 
the remaining gaos continue In action, and follow hj d^reia; they 
should be poated at such a distance from the bridge, that thej inajr 
keep np a 6re while the others are crosslag, and forming. 

Jdemoi^ through a de^. 

3. A delile should be passed u qnicklr as possible, as it ■■ a mndi 
mora hatardoos operation than crossing a bridge. Artiltcrf can 
seldom be made available Ull it has pasted the dehle ; ivbertiis it can 
generall]' be emplojed in clearing tbe oppodta bank of a riTer, pre> 
tIoiu to tbe troops pushing across. 

Omt a bridgt, 

4. In retreatine over a bridge, the artillery will gndnally close in 
trom ibe flanks of the troops, till all the gona are in line in front of , 
tbe bridge. The; will cntas b; d^ma ; tbe Sank gnna will gene- 
rally croH under the protection of the centre ona ; they maj retire 
limbered up, taking up their poaitHHi and coming iota actioa to the 
right, and left of the bridge, to prntect the oentre guna, whidi will 
retire with tbe piolange, and witb the largest front possible. They 
may halt on the highest part, or middle of the bridge, and keep the 
enemy in check. 

Sttiring Oinmgh a defile. 

5. A battery should retire (rom one of its fianka under the protec- 
tion of the other ) the covering guns retiring with the largiat &ont 
possible. 

6. Should the defile be wide, and there are any fi)vonrable litoa- 
tions in it, thej ahenld he taken advantage of, and gona posted tc 
protect tbe retreat of the others. The aituatjona must be such as the 
gnus can retire Innn, and continue the retreat without difficolty. 

T. When artillery ia retiring along a road, or through a defile 
which ia hilly, some of the guns shouM halt on tbe tops of the bills, 
and protect the retreat of thooe in the hollow. In Ibese cases, round 
shot may be fired with safety to the troop* retreating, and perhaps 
with good effect gainst an enemy. 

8. The guns which are retrating, may pass those in poaittoa 
without haltii^ ; thc^ will take up other position^ the whole retnat- 
i|^ alternately. 

e. In letreatiDg towards a defile, tbe artillery may ratjra in line, 
or by halfbatterin, or by dirlaioas; forming new lines and retreating 
■fidn i or it may retreat allaraately ; or la echellm A«ni eitiier Rank. 
This mast depi^ on the natiag of the gronod, and the flank on 
which tbe enemy maj be. 



PAST TT.] KHciifFiiro, isv PKxeraa. 

lO.ln theM N 
be nnt to the rev. One or two maj be kept ni 
ta supply UDmuiiitioD, 

AFiiltery, acting teiti oti»r troopt. 

1. Tha artiller; ahoold alwaTi ootu Iht troopa when adnuidng, 
ntiring, or de[dopi% iato llae. 

2. When the line retira bj alteniate oompuuM, wingi, «■ b*t- 
talkms, the u^ler; mmt iHDiin vith that part of it which i* neamt 

with the prolougc, and halUi^ when it urirca at 



the enemy ; retinnr with th 
the balled part of the line. 



In column. 

3. When the troopt are In ooliimn, the artUlerir Bhhnld be on the 
flank. 

i. When a line of troops irheeli bachvnrd into column, the ar- 
tilleiy bretik into column, and doae to the reverie 6ank, so as not Ui 
inleimpt the line of pivots. 

ENCAMPIKO, AND PICKETINQ. 

■ Bee, 29. ffrit method. 

The battery being formed in Ihie, at full interrala, the horses are 
fHckeled, and the tents ^tched in rear. 

J'repare to eneamp, andpiaiel. 

At the word Pbbpaee to EnCiIIIp, asi> Picket, the drivers 
dlsniDimt and anhook; the markers take np an alignment twelve 
yards la rear of the battery, and facing it. for the line of pickets ; the 
marker of the centre dtTisInn in the centre ; the others «itend firom 
him the nnmber of yarda there are hones in each half battery. One 
staff Serjeant ten yarda in rear of the centre marker Indlcstea the 
alignment for the men's tents. The second elalT Serjeant twenty yards 
in rear of the other, to mark the spot for the captwn'a marqnee. 
Not. 1 and 6 unlaah tenia ; 4 and 5 of each sub-dirlalon are told off 
for the marquee ; Z, 3, 7, and 8 take a picket each, 9 a maal, and 
the wheel drivers a picket line. 

fncotnp, andf/ickel. 

At the tvoid EnCikf, AHD Picket, the numbers with the pickets 
form on the centre marker, lacing to the front, the numlwrs with the 
mania in front of and &dng them. 

The stafF otficer gives Oimmum FioB — QoiCE MiRCR, when 
the men with pickets eilend outwards, dividing themaelvea at equal 
^stance along the alignment takm op by tlie marken. 

The ataff officer dreiaea them, and gives the word arUDT, when 
the numbers with the manls commence to drive the [dcketa. 
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The nwrken damooRt, uul aniBt the whMl driTtn io maUig fut 
tJu' line fr«in owit to iwU, (aking two luJE hitdws nmad Mdi 
judiet, nboTO aud below the bnolc. 

Tbe horses are tbea brought up, the markei's horse of the centre 
dicieioD ia the centre, the ^re horse) en each aide of him, the 
wheeleix antra bonef, and the leiidsn of the (Mstre wiggoa next, 
and the rest id iDixesBioD; the oSReae' and fi.C. offioara' boraM as 
tlM flanks of their iHpactlre dirinMit 

FaiteaiTtg the horaei. 

The horse* are Tastened by the centn of the collar chains to the 
line, taking two half hitches round it; the' T end being also pasted 
thrau^ the diamond link. 

Noa. 1 lake up in aUgHmtDt ten Tarda in rear of the ^ckets, ibr 
the men's (ents. They are dressed by the staff serjeant. 

The ceatm of the lent is hidkated b;r a peg ; thej then driM foar 
puf pegs tu tha front, i«ar, right, and left, at three TBrda distance 
from the centre one. Kos, 6 spread out the tolts, and fix the seconds 
cord from each aide of the door to the front peg, the fifth cord on 
each Kide to the aide pegs, and the rear cord to tbe reiir'p^. They 
then put the l«nt.pola into the cwisa, tfing an tile ground. 

Aa Boon as alt ia leadj, the commanding oflicer gives tbe word 
Raise thg Tents, which is done bj Nos. 6. Kos. 1, nod 6 then 
drive in tbeir p^, and fasten the remaiaivg cord:. 

Frepariag the marquee. 

Tbe second staff aerjeant dismount*, and the position of th« 
marquee is indicated by two pega, driven at a distance equal to the 
Isngtb of the ridge pole, on the spot vhere hi) horae atood. Noa. 4 
and 5 of each aubnliTiaian (being detailed for the marqnee), bit in, 
and are told oS' bf the aecoad staff scrjaan^ from 1 to 12 ; a* eight 
men only are required, the remainder aie (pare. 1, S, 3, and 4 
spread out tbe roof, the outside oo the giound, the door to the rear ; 
5 and 7 double tb* liitng, lay it on the roof, and put in the rtdga 
polo ; 6 and 8 put tbe standArds together, and pas* them through the 
lining; 5 and 7 fii the girthing and ridge pole «i the siukes. Tha 
inside being thns arranged, half of the roof is turned orer in order to 
prepare the outside. Noa. 1, 2, 3 and 4 fix the vasa on the spikes, 
and take two half bikhes round them with die centra afaaeh guy. 

Tha [BarquM ia raiaed by 6, 6, 7 and 8, at tha shm time as tha 
t«kta. Nos. I, 2, 3 and 4 take a guy p*g and a mallet each, Btretoh 
the guy), aikd tasten thwi te tbe pegs in eiieh ■ manner that they 
crosa each other at each side, at the point of the dirk, whiiih ia 
painted on the rouf ^ they theri drii^ in tka roof pegs, working round 
to their left, ¥rith their backs to tb« marquee; the pegu on the ifdes 
to tie driven in a line parallel la ikt marquee; bat at the *nda in a- 
half circle; 5 and 8 then book on the wall IVom rear Io front, over- 
lapping iwo hooks. at the rear, m<I peg it down ; « and 8 hook on 



the lining, sod peg it down ; S, 6, 7 aod 8 bIu amngc the door. 
If then is ■ secoad marqaee, it ia Gied in the nme miuiDeT. 

As coon as the picke(( m driven. )I«. S aod 3 of rach sub-division 
{Htch tbe aubaltenu' tenia, directal bf the staff Kijeant, t«D yard* 
In rear of the men'i leata, in. the oeotre of their diilaion, the door* 
to the front ; Km. 7 pilch the ^nard tent, tweAtj jards in front of 
tlie centra of the Iwttery, the door la the front. 

Sec. 30. Second method. 



At the vord Prepare to Eucaup, and Picket, the marken 
of the 6ank divlaioni mark twelve yards from the flanks of the 
batter; for (he line of pickets, facing to the rear. 

At the nord Encaup, and Picket, the picket nnmbers of cacli 
bsif battery form on the markers facing the battery; the nnmbers 
of the centre Bub-diTlBJoDs neit the markers; they are facxd to the 
nar, eitended at equal distancfs, and dressed by tb« officers of the 
tlaok dirblons ; the distance they extend must be regulated by the 
aurabo- of horses in each half battery, allowing ana yard fin eaob 

The men's tents are ten yards outsido of, the line of [actet*, ftdng 
the horses of their own anh-dirision^ dresaad hj tlie staff saijeantt. 

The subalterns' tents ten yards in itar of the last line of cariiagee, 
and the commanding officer's miirquee Ua yards in rear of them. 

The guard tent as in the first method. 

All the daties of picketing the horses, pitching the tents and 
marquees, are performed by tbe same numbers as detuled in the lirst 
method. 

ArrangemgTti of the hameat. 

If the harness ia to be taken off, it is pUoed in line, ten yards 
tiehiDd Ihe horses. The traces, breeching, sad collars are put inside 
the pad, which is laid inside the saddle; and the whole is kept com- 
pact by buckling the surdi^le of the saddle tight round it; the bridles 
•re laid over the cantlea, which are towards tjie hoises. 

3ea. 31. To strike the Eixcampmertt. 

The harsaa being hameiaed and hooked in, at the word StriKK 
Tehte, and Pickets, the piokeU are atmck at one* ; the bents and 
maniueea prepared for ttriking by polling up all Qie p^ eicept the 
guy ones. At the word DOWH, the whole are lowered together, and 
paaked up aa quick as poaaibla. 

With > hriBide of batteries, tilt ctHonnndi]^ sffiEflr's marquee 
wonld be pitched fifteen yards in centre, and in rear of the whole, 
door to the rear, by the spare marquee men of each battery. The 
pickets and tents ot the wh^ brigade wonld b« pitched m line, 
dressed by the adjutant, and serjeaut-major. 
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WEiaHT, DIMENSIONS, ETC., OF TENTS. 
BELL TEirC, CIBOULAB. 

fL la. in. 

lenffii , . 10 3 . 1b two [rieota • diameter 3 
PiDs, 40. Halleti, S. 
Weight of Tent complete, SO lb. 



Hallet^a. Pini-Lu^,l; Small, 100. 
Weigbt of Tent complete, 2 cwt. lOlb. 



The arerageiT^ptit or Artillery hoiHs ia lOcwt, 2 qr>. 

An allammce of 27 iqaiira feet ia geiierall}' made for each borse 
Btandiag at picket, or three feet in brndtb, and nine feet in depth.* 
A hnree ehould aeldom be made to di-av more than tbree cwt. beside* 
the weight of the carriage. With great buHbena, leaa weight must be 
allowed for eadi hoiw to draw than with medium burthens ; as with 
■ team of hoisea, the leaders cannot draw bo mnch as the horsea 
nearer the carriage, and the dieadvantage must increaae in proportkm 
to the lengthening of the team. 

14 boiiea ma; each draw 6 cwt. ToUJ, 24 owt. 
6 do. do. 6 do. 30 do.. 

8 do. do, 4 do. 96 do. 

12 do. do. 4 do. 48 do. 

These w 
tarringee, t 
the load. 

The most useful mode of applfing a hone'i power is in dranght, 
and the worst is in ou-rjing a load. This ia owing to the structure of 
the animal. It has been found that three men. canTJng each 100 lb., 
will ascend a hill with greater rapidity than one horse cartTlng 300 lb. 
When a bom ha» a large draught in a wa^on, boVever, it b found 
dkAiI to load his back ta a certain eitoit; this prevents faim Sttm 
iiiclinit^ so mocb forward aa he would otherwise do, and conaequenllr 
frees him from the &Ugue of great moHular action. Hie keet dis- 
position of the trwxa Id draught is when they are perpendicaUT to the 
collar ; when the horse itaods at ease, the tncn are then Bclioed to 

• In the Innapon of bnnei tn Turkey (JdIt, )8G4.} In the HtnuIaTi. and 
etaai per bme, and Itae Inglh t fesU 
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tbe horiion, >t mi angle vf Blwiit IS° ; bat wbni in Icana fraimd to 
dnw, Um trecM ■houM tlun become nearlj psnllal to tbe road. Ths 
most proper inclinatioD, bowerer, is deUnoined from the rtlatioa 
which subuiti between the friction, uid the preanire, in ererf par- 
ticolar cau. 

When > borse is employed in moviDg a machine, by travelling in a 
drcnlar path, the diameter of the path onght not to be leu than 
twentjr-fiTe or tbirtjr feet, and in mo»t casea fortr feet ahould be pre- 
ferred : at all ereuta, it moat oat be leas than eightcaa feet. 

HAHAQEUEHT OF DRADQHT HORraS. 

WhateTer the difficulties of a road or eroand maj be, ten bortca 
are as many as can be hametsed with el^t to one carriage. It is 
difficult for a greater number to act at the same iDalant, cTen if tbe 
pull be straight. 

Before a carriage movea, the traces ahould be equally stretched otit, 
that at tbe word " Mabcu " everf hone may act al«adily at the same 
instant on the carriage, and not by jerka. 

Tbe distance of one horse'fi length between the carriages ia always 
to be maintained on the beat road, to preTent fatlgne and unnecaasary 
stoppage to tbe boreea. In bad or difficult roads it may be necessary 
to incieoBe the distance to double, or perhaps mare, accarding to (he 
nature of the ground. 

At^er going up a shcrt steep hill, the horECs should be baited, bnt 
when that cannot be done, Iber ought to move slowly to recover their 
wind. Should the ascent be long, and steep, the roai in a bad state, 
or when from any other cause the eiertioD is likely to be very grnt 
for the borsea, a part of the carriages should halt, the leaders of them 
be hooked on to those in front, and when they arrive at the top, as 
many leaders s^t back as may ba necessary. 

In going up a hill, a carrii^ may be hailed to rest the horaea, by 
bringing them serosa it, and locking the limber. 

Wheuever the ruts are very deep, the carriages must quarter the 
road, and if the road is narrow, and sunk between banks, the horses 
should be left to themselves, and not be hurried. 

In pteeii^ over deep furrowa, or small ditchea or drains, the car- 
riages should cross them obliquely : when they are crossed perpen- 
dicularly, the horses not only eUcounter greater difficulty, but they, as 
well as Uie harness, suffer much from the jerka. The former line of 
march should be resumed as soon aa they are pasaed. 

Maximum qBonitty of Labour. 
The following Table sbowa the Jfcurftnum qaaaiiiy of labmr, which 
a horse of average strength is capable of performing at diffaait 
velocities, on canals, railways, and tBmpike roads; but in comparing 
this tal>le with practice at the higber velocities, it ia reckoned necea- 
sary lo add one-tbird more than the useful eWoA for the total maat 
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Sesull 0/ experiments with a light four-wheeled c»rt, » _, 
itfi 1f>ad 1000 lb., drawn upon diHereDt £ort£ of roodft (12^ lb 
been deductol from the force of traction for the frittion at the ailes" 
which were of wood), 

Tnnipike-nnd, bin), dry . . 18 ] Fotce of tracttoD required 
Doi dirty , .. . 36} I to more the coninfie, inde- 
Do. new gravelled . 130W peodent of Ike friction M liM 

Lo«3fl Mndy Tond .... 191^ ) utes. 



There are Hiree eizes of hone-shoa in the wrrlM, and also ■ srmller 
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Method iMerttd ia ofBYying one da^a forage. 

NoN-COMMISsiOMED O^TXdEBlt, AND TeOMPETEKS.— OlM feed of 
oula in the nose-bAg, anj buckle fo (he near-ring of the saddle. 
Three feeds in Iha coni-b^, 4nd carried' aeroBs Uie saddle. Twelie 
paoBds of h»j- twhted, and rolled Up Into tir» bundlw, mch nine 
inches long, tarried at the ends of the fcitl, and made fast with the 
forage cord, obb end to pass In front, and the other in the nu of the 
kitt, mmking it faat by two hitches. 

i>luvERS,— One feed of oats for each horse, tarried hi the nose-bngs, 
and nmde ftst to the reer staples of the effJiorsw' saddles. Three 
feeds for each horse (»ii feed*) in the com-hsg, earned across the 
saddle of the near horse. The hav is twisted and rolled np into two 
bandies of twelve pounds, each eighteen inches long ; carried on the 
off-horse at (ha ends of the ktlt ; the end of one forage cord pasKng in 
front of the ttt, the end of the other forage cord pasung in rear of 
the iiitt, both ends being made fast bj- two half hitches. 

If a wa^on aceompaniea the battw)', the efflcers-horaes' forage will 
bo carried in it; if not, the oata a™ to he divided between the sub- 
diTfcions, and the hay carried on the fool-board in front of the bod/ 
of the waggon. ' 

In heavy marching order, when forage w not ordered to be carried. 
KON-cOMMiBSloiiED OrrlCEits.iND Trumpeterb.— Thenose-bags 
are rolled np and buckled to the near-ring of the saddle. Forage cord, 
^^' " ■ ■ ' j^^j sponge, are made fest, 



(^n. Hs7 or Gnes. Sinw. 

lb. m. lb. Rh 

In Qnartera ... 3 19 .. 6 

In Barracks ... 10 13 or 36 8 

A load of Hay, of Straw 36 trusses. 

A tmsa of Haj 56 lb. 

Ditto Straw ... 4 ... 36 lb. 
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VETERINART DIRECTIONS.* 

Tlu ordinary Jolt of every Maaw Ont oanee (Jtovr^xiit). 
No. L — Catbabtic Mass. 

Alo«a, Barbadoea ... 8 parts. 

Olive OU I „ 

Treaeta . . . , , , 3 „ 

DoM, from S to T^ drams of the mtst, which oootaiiu 4 imd 6 
dcams of aloes respectively. 

Aay horse to wliom a dose of phpic is ^*ea, should be fed on bnui 
mashen, in lieu of com, until its operation has ceased. If there be do 
cauK for its immediate admrnji^tion, let ample bian mashes tie given, 
by way of preparaliDn, in lien both of hay, and com, during one day, 
(Uid the ball administered the following morning, afler the horse ii 
sufficiently watered, and a conple of honrs at least before his bran 
mash b« giien him. Eierciee, also, during the day is advisable. The 
fallowing day, early in the morning, after the bane has had water, 
with the chill taken off, oSered him, Ull he refuse to drink more, let 
him be walked out briskly tor one hour, unless be purge, in which 
case let him be returned to the stable, littered down, frequently 
watered, and plentifully supplied with bran matbes. But ahauld the 
physic not <^rala at Uie eipiration of his eierdse, nor after he has 
remained the four succeediog hours in the stable, let him be eierciaed 
fiir another hour ; and he may be gently trotted at this time should he 
still show no signs of puling : let it be here understood, however, 
that in no case is a horse in physic to be galloped. To insure purga- 
tion, water ia no less requisite than eierdse. 

Should the aoimal continue to pur^ an the third day, let him be 
kept short of water, and withant eiercise ; if the purgbig still continue, 
give wheateu Hour gruel, and hay ; no exercise. As soon as his dung 
■hall have put on ita natural appearance, and consistence, the asuju 
ration of provender may be restoiid, and he may return tti duty. 

When a sick, or lame horae requires phyaic, to which eierciee would 
be tnjuTioua, or has not been properly prepwed with bran mashee, the 
doae may be increased by one dram ; and to him the ball may be ^i-en 
at any time, in order that ite operation may be as speedy aa posaible. 
A deae of physic ^anld never be repeated until the eKpii^tion of seven 
clear daya from the setting of the previous doee. 
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Hore«s tiiflering trom ccngk, disduirgs from the dom, or InSuninii- 
tioD or the Iqi^h, Are not to han poi^tiTe mediciBc piintiuBteral, but 
tlie febrifoge, or s«dBtiT* mui ihoald be giYen. 

No. n. — Febeifdqe Mass. 
Nitrate of Potui ... 3 drwDB. 
Tartar Emetic ... 2 scruplei. 

Camphor 1 dram. 

Comman masg, a lufficieDt quantity to form a ball, to weigh one 
oance for one dose, which maj be given onee, or tniee a daj, for a daj 

In conghi, or diacbaree from the nose in Which ferer i> prfflent, thii 
man is especisllf metiii. Let the animal be wannlj clolbrd, littered 
down, be kept qniet in a welt-ventilsted box, and fed on eqnal parta in 
bulk, of bran and oats, mixed with cold water 1 head atsamed with 
hot water, and a little hay. In a backet. 

No. ni.— SEDAmrs Mass. 

Eitraet of Belladonna . . 2 drams. 
Nitrate of Poteu . . . 3 „ 
Tartar Emetio .... 1 „ 
Camphw ..... I „ 
Common maas, a soSicient qnontity to form a ball to weigh one 
ooDce, which ma; be repeated once, or twice a day, br two, or three 

In case ol inflammation vf the Inngs, thete balls are eapedalt; bene- 
ficiaL Afler having drawn triHn file to eight qnarts of blood, accord- 
ing to the violfmce of the aymptoma, and JJie ^iparent strength of the 
animal, give a wdatire ball once, or twice a day at r^nlor intervals. 
Let the sides of the chest be well robbed with some of the blistering 
liquid, clothe warmly, mb ttie legs, and bandage with flannel ; keep 
the stable well ventilated. 

Should the symptoms be the same the next day, and the blister has 
not risen, it may be repeated with the additional application of it to 
the chest ; alio, if the congb be frequent, to the throat ;— the sedatif e 
balls being continoed, and clyiil«« given. 

No. IV. — Diuretic Mass, 

Kitrale of Potass I 



I Eqnal parts. 
I Doae, one oudc 



Bard Soap 

Dinretic balls may be given, one every third night, i:i 
which they maybe required: seldom is it necessary t 
one every other night, and still more rsnly evei^' night. 
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Shonlj tfa* flev of urine prove almndtnt, the brmt tmpnatij 
toMog rflorti to «tal«, and groaning in to doing ; or, if he oumat 
stale, but appear lo eaperi«DCe pun aboat tha loini and bips, and be 
Etiff ia moving those parts, diuntic4ialla must on no account be eiren. 
DiuretJta are beneficial in recent swelling of the itgs: liuen bandages, 
and walkiug eierciBe may. be had recoursp'to at the same time. 
Diuretics are also oseftil in watery fercy, dropsy, and puffy or wateiy 
swellings of atlkinds. 

Ho, v.— AlTOEATlVB liAgB. 

Aloes, Barbadoea • • • S drama. 

Ginger 1 dram. 

Common mass tuffioieat to form a ball to weigh one ounce. 
To inland itjoned horsei fliat do not thrive, natwithatanding they 
eat, iind appear otherwise in health ; to bari« that rub themsdvea, or 
that have small lumpa or tare placet upun the skin (not luai^], one 
of these balls may be given every fourth day, bat not more than three 
balls altogether. 

Bruised com, bay <Ait itit* ohoS', brta, and' frequent and fiiU 

E strength of the 



No. VI, — Atrrt-StASMODic Dbatjoht. 

Spirits of Nitre . . . . S ooncei. 

Tincture of Oi^um . . . loon™. 

Water ...... 4 ounoefc 

Id tha generality of casta of fripes this will prore mffident ; bat If 
the horse be not better in one Iwur, the drauglH. may b« repeated widi, 
or wittioul the additien af heif a pint of luiseed oil. Clysten also 
will be found of great benefit. When the hone contiauea alternately 
la lie.dowo, and rise in the stall, and to roll upon hia back, relief wiU 
frequently be given by walking eiercise for tea mjnulett. 

Those «asB« in vH& the eymptcma do not intermit, aod in which 
the pnlae and brcethn^are mueh quickened,are Botfttipea, but iuflam- 
inatioB of the.bowelt. Take away tnm six to eight quarti of Uood 
without loss of time, and gijie a draught oompoied «f aloest four <x 
five drams; powdered opium, two djsuu, dissolved in one pintof wana 
water; give frequent clysters of warip soap and water; mb well upon 
the belly a strong mustard poultioe, compoaed of muslan], warm 
water, and liquid ammonia, or oil of turpentine, or a liniment com- 
posed of equal parts oft>il of tnrpentine, and liquid blister. Hand-rub 
and t>andage legs — 4iothe warmly. 

If the symptoms do.not abate, give powdered opium, one dmm ereiy 
two hours In warm water ; conttaae clyeteis, and repeatedly offer tha 
horse warm water !« drink. The mustard pouHJce ahonld also bb 
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No. VII, — VRBMirOGE, iSD Tomic Powker, 

Sulphate of iroD, 6 drams, diTided into twdve docn, it a.nnid 
lemedf br warait-^-aat doK to Im given on™ a d«y io come bran 
mas^i until the numlMr ib congumed. The hoiie nHty coDliDUe lu 

It alsa is dbcIuI as a tonic, given in the Bame%anner, the does bein^ 
doubled to homeii that ore lov in ooDdltion, or leowering from the 
effects of diwase, the medicine being aided bj generous feeding. 
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No. Dt. — DiscuTiENT Powder. 

Svlphat« oCZino . . . 4 drami. 

This, niied with on* qomt of cold -water, will be found a yery 

useful application to sore backi, wilhere, bhouldera, and to recent 

swellings from blows or injuries of BDJ JJnd. Baodages wetted with 

this lotion maif be used far sprains of the Jolnti, and Wk sinews. 

No. X.— AstrinAent Ointkest. 

Acetate ef Lead .... 1 part. 

Lard 3 pArts. 

This will be fiwnd useful in itaai of grease, where the disoharge is 
but little, and not.Terj often^re. Apply a tittU la the heel, then a 
piece of fine tow', and over that a tailed banilage. Give walking 
emcise, and a diuretic ball occaslonslt;. But should there be much 
swelling, and the discharge copions and fetid, apply a warm bran 
poultice, over which sprinkle some powdered charooal, fied on bian, 
and give a mild dose of physic. When this treatment has bad the 
desireil effect, the ointment may be used with advantage. 

No. XI. — Ophthaluic Powdee. 

Sngar of Lead .... 2 drams. 
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wet. Wlien tlu inflimnration is aboM, BpoogB tha ^s vid sTelid* 

"■'""' ■•■■■-■• ug^ uJ ]jjj 

s of ^jsic 



No. XII. — BusTERiNQ Liqum. 

Powdend ConUufids . • 4 onaoa. 

OliTO Oil .... . 1} pint. 

This ti Tcrj nieful ai ■ coanln>4nituit in all euei of internal 

Inflamnution (tee No*. 3, and G). It is ako luefnl In swellii^, 

■prainod jointi or oncwi, curbs, spavini, tK^aOai tlu Inflimmalioa 

attending these diBeuei hu aubslded. ' 

No. Xm. — DlOESTIVE OmniEKT. 

Common Turpantioo \ Equal parta, 

Hog'B Lard. / mell«d togetlwT. 

Thi> DiDtment ii ths beat RpfJiatim that can be made ok of in 

«aa« of treadi, or wonndi on th« coronet, between hair, and faooT; a 

■mall qunntit; Is to be ipread upon a plogget of tow, and bound on 

with a bandagB. It ii likewise a good dmnng for hrokin kneas 

(when tlkc joint i* not open) or cats, to promote healthy action. 

No. XIV, — TURPENTINB LlNIHEtn. 

Oil of Turpenljno 1 ^ , . 

Olive Oil I ^1'"' I*^ 



No, XV. — Hoof Od(Tment. 

1 Equal porta. 



1 / D 



(, Google 



PABT no.} OONflRETE XOCKm. 



OONGREVE ROCKETS. 

RoCKBn majr be af gnat oat wbcn > diMmbirkation of trMpa take* 
place <a pnsence at ta tntmj, tlnce Rocket mea can land with the 
Hist part; of loAntjry, idiI osmnMiice firiiw before uij gaan (wi be 
Ihronght Int* poailion. Kocketi will not oaly be usrful agiuDit muwa 
of Cavalry, and squans of infantry, but, wboi guru faniHt be broogbl 
Dp, naj be ofmaterial beneiit ra dialodgiog ao enemy fpom vjllagcaor 
houses, whidi tould not be approached bj Infantry alone without a 
coMideraUe io» of men, and ehanoe of tailitre. The larger rockt4a are 
of great lervice in bombardmenla, and aipges. 

Congreve Rockets are of foor difierent natures — rii., 2* ponndwa, 
13 poundera, 6 pounderi, and 3 pounder*. The ca»e« are of wronght 
iron, and the rocketa are drirea upon the same principle as Signal 
racket). Cengrere rockets maj b« naed eitiier ae ibot, or shetl-rocketa, 
Koi the ebell may be made to barat either at loDg or abort ranges. 
Each racket is fitted with a fuie >cr«wed Into the base of the shell ; 
this fD» is u long as the size of the shell will admit of, so as to leave 
aufficient spaoe b^meea the end of It and the inner aorTacc of the 
shell, for putting in the bursting-powder, and the end of the fun ia 
npped to sene as a gnide in the insertion of the boring-bit. There is 
a hole hi the apei of the shell, secured bys screw metal plui;, for put- 
ling in the bursting-poivder, and for boring, according to the dif^rent 
langea at which it may be reqnired to burst the shell. 



If the Rocket is to be used >i 



betaken 

the shell Riled, the fuie leifi at its" full length, and the plug replaced. 
If at the ahortest range, the fute is to be eutirely bored through, and 
the rocket compeeitjoa bored to within an inch and a hall' of the loy 
of tilt cone in the 24 pounder roclet, and to within one inch in the 
]S, 6, and 3 pounder rockets. The distances from the surface of the 
shell to the top of the cone, and trom the surlace of (he shell to the 
end of the fuie, and also, the length of the fuze being tiled and 
known, the place on the boring-bit at which to sciew the stopper, 
whether for various lengths of fuzes, or lengths of rocket compositim 
to be left over the cone, is easily determined ; these dii.tances are 
marked on the brass scales foe each natm-e of rocket, and tlie length 
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1 



The 24 ponuder, and 13 ponnder rockets sre very dettruetiTe 
agaiMt troops fi-om 800 to 1000 fiuds ; agaiiut buildiags, tio., from 
500 1« 600 TUds-. with 6 pouodera about 300 faids, lod aevtr st a 
greater range thaa 600 or TOO jarda. 

The raDg« and elevalion of a 12 pounder rocket is 10 degrees of 
elevation Tor 600 jarda, piti 1 degree more is given far each addi- 
(Jooal 100 jards, as iar as 1250 jarda, the elevation for which will l>a 
16 degrees. 

The range and eleratioo of a 6 pounder rocket is 7l d^reea for 
400 yards, and sa far as 700 yards 1 degree for each 100 ;ardsi and 
from TOO tu 1250 yaids, half a degree increa&ee the range about 100 
yards. 

2i poanders.—lt tbe whole length of fnze is left in the shell, the 
nicliet may be eipected to bunt at from 3300 to 3T00 yatds ; eleva- 
tion, 4T degrees, 

Jf the ivhole of the fuie composition is bored out, and the rocket 
iHiiDposltion left entire, the shell may be eipecled to burst at about 
SOOO yards; elevation, 2T degreea. 

If Uie rocket composition be bored to within 1 '5 inch of the top of 
the ciHie, tbe shell may be eipected to buiat at about TOO yuds ; 
elevation, 17 degrees. 

12 pountfers.— If the whole length of fuze be lell in ihe shell, the 
roiiet may be eipecled to burst at about 3000 yards ; elevation, 40 

If the whole of the fuze compoeition is bored out, and the racket 
compoaitlon left entire, the shell may be eipected to buret at about 
1300 yards; elevation, 15 d^rees. If tbe rocket composition be bored 
to within one inch of the top of the cone, the shell may be eipected 
to burst at aboot 500 yarda ; elevation, 9 degreea. 

6 pomden.—lt the whole length of the fuie be left in the shell, 
the rocket may be eipected to bui'st at about 2300 yards ; elevation, 
37 degrees. If the whole of the fnie composition be bored out, and 
tha racket composition be left entire, the ahell may be eipected to bunt 
at abont 950 yarda; elevation, 13J degrees. If the rocket compo* 
aition be bored tc within one inch of the top of the cone, the shell 
may be eipected to buret at about 500 yards ; elevation, 9} degrees. 

a poHwbrs.— If the whole length of the fuze be left in the shell, 
the racket may bt eipected to burst at about 1S50 yards ; elevation, 
25 degrea. If the nhole of Ihe fuze composition be bored out, and 
the rocket composition be left entire, (he shell may be eipected to 
burst at about 750 yards; elevation, 10 degrees. If the roiiet com- 
poaition be bored to wiUiin one inch of the top of the cone, the shell 
may be eipected to bunt at about 500 yarda ; eUvatiOD, 8 d^rees. 



rABT TlII-2 SZEBCI8K Of ROCKBTS. 

Sangea, and Elevation of Congmt neielt. 







EleT> 


UOD 




Huge.. 




















11 Pel 


iBiet. 


SPooiHltr. 


Tsnfa. 


I»eg««. 


Hinnlu. 


Degree*. 


UlnutM. 


400 








45 


500 








45 


600 


I 






45 


700 




- 30 


10 


30 


800 


13 






15 


900 


13 


30 




45 


1000 








30 










15 


laoe 


15 








1250 


16 






30 



EXERCISE OF ROCKETS.' 
The 24 poander is used for sSege purposes. The 
xn far eervice in the lield. 



f 12, 1 



and S poanden 
Field Rockets. 



Telling off the DetaohmeJit. 
The detachment falls in, in rear of and facing the carriage, and is 
toiaolTasforguaeieicise. 

f'FORB THE ORDEE OF HAECH, LEFT FACE— QuICtt MARCH." 

DitposHion, and Duties of a Detachment of Seven Men, vtith a 1 2, and 

ti pounder Socket, 

No. 1 stands one yard in rear of the tube, points, nnd rommands. 



3 atands on the left of the tube. 


2 sUnds en the right of the tube. 


in line with its centre, ele- 


in line with ita eentre. ele- 




utes, and trareraes. 


5 Blanda on the left of the tube, 


4 sUnds on the right of the tube. 


in line with the rear of it. 


in line with the rear of it. 


ptimoa, and fires. 






the priming, and loada. 


7 stands in rear of the carriage 


6 stands in i-esr of the carriage. 


and pwpaiea rooketa. When 


assists No. 7 in preparing 
rocket*. When firing shell 


firing shell rockets, he hores 




rockets he puts in the burst- 


by No. 6. 


ing powder, 4c. 




CiBviagei. 


Taio hundred and siHeen rockets with sticti. ) with 


Tmo hundred and sixteen bmeters. j 6 pounder. 
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One AmifrAf nwffd intt ttitii. > witli 

rTiu AuwfrMi hinfert. J 12 pounder. 

, a pry-poU, 
_ •CMoto'. ?W.ftmiieb. the 
Too haing bits. One braa >cale fitted _ with both 



Oite lanyard wHh Rook 

7b voery other e^tapBieni not exceeding lH Roeketat 
Oae (ttOl for each rocket. One bariter dillo. T\bo faimele. Oat 

boring eto<A. 7W boring bite. One brae* toalt fitted Ui bll<. Too 

tnmecrea bite. One greate box. One tabepocM mtS tubet. Onr 

lanyard teith hook for frktion tubes. 
One angle. One phoamtt uilA line. One ttevaUng) -^ 

chain. Tito guy rcpei, 2W addOional pieces /or\ „ . -j^„j_ 

the cWlw. I ptraiiuei. 

On field serrke tbe buratrn lire ourial in the limber bona, in 
onTis cutouchea, tfnilu m tltaae is which the field amiaDBilJDn b 
curried. The 12 pounder rocket carriage take* 50 boistera i& ndi 
timber boi. and the small itores in a boi on tbe body sf the aanagt- 
cOTTPsponding to the "low match boi. The fl (MUnder earrliige takes 
108 burBtera in each limber boi, and the amiill itores in a boi which 
ia between the limber boics. la monatain equipments the buntua, 
■nd nnalt atom are carried in ■ box fitted to the paric saildle. 

* AlTTIOH FRONT, REUI, BtOHT, OR LEFT. DBTVE OH. LO&D. 

ELEViTE. Lower. Halt. Mukzlb bioht, (or left). Halt, 
Priming, and Firing, H at Field guns. 

ElBBCIBE or 24 FOVSDBB, <« StlSE ROCKET. 

Diapoaitim, and duties with leten men. 
When the detadimrat ia in action, the dispontiaa and duties of the 
nnmbers are the same aa at the lighter natures. 

•PUTTHEFRAUeTOaETHeRATLOWORtH^B. RAISE TRE FRAVX. 

Reete tbe sdtb. Slims tbp. rocket tdbe, atsd fiz the 

AHBbG. ADluar THE FRAME. LOAD. TrAvebbB, When necessuj. 

Muzzle right, mdzzlk left. If greater alteration be requirtd, 
than ran he gireti br means of tbe gurs, the che^s of the rodnt 
frame are moved in the named direction. Cheeks to the riQhT, (OS 
LEFT). Elevate, when neeessarj. Priming, and Firing, aa directed 
for Field gnus. When the frame ia fixed at Loa order, the prf-pole 
forms an angle of 30 d(«Tee« with the horizon. If greater eievaiioo 
than this be required, tAe frame must be raiaed to High order — 
*5 d^rees elevation ; or higher still — 50 d^T«e« elevation. 

PitEPARB TO RAISE THE FRAME TO HIG^ ORDBE. JOIS THE 
CHEEKS. KaISE THE FRAME. AlUCBT THE FRAME. LOAD, ETC, 
FRErARE TO STRIKE THE FRAME. STRIKE TBE FRAME. 

* Wordt qf command— SMALL gapitiis. 



< »M ) 



PABT IX. 
SEEVICE, AND MANAGEMENT OF ORDNANCE. 

PaKT L — EtSMENTlBT rilBTKDCmOX TS WTTKO HeiTT 

Obdhahob. 

IJtnCLE 1.* — LbTXB, UID UUIDSFIKIL 

The lever is af cswDtisl uw in the Krrln af Brtiil«7. When it it 
•ii ieet \mig, and thret wd a half iochn niQare at the l(irg« «d, 
called the ' point,' it ii temwd a handspike, a Itrgir hudipike 7 fe<t 
lou ia osed with SS pounder, 10 and 8 inch gont. 

TIm giviter the la^li of the lever, tke greater ii ita power. 

A nan DsiDg a Isver liwji a[^» hia Urength m aear the end af 



To slew a gDD> ot mortar, itiietly Bp«kiag, is to tarn it on ita 
uig witbaut moTii^ It from the spot on which it rats. TUa ia tailed 
slewing tike trunnioBB. 

If the piece to be alewed loti on skids, a haodqtike is placed oloie 
to it OD each ukid, bevelup, and on that sde of it tovaidi which it il 
to be tamed. Thia is called ccolching^ or dtocking, asd tha bandipikei 
are called " chocking handspiket." 

The term ileving ia also applied to taming a gun, or mortar hvri- 
icntallf, upon a pivot. This is caUed slewing " end for end." 
Piitching. 

Pinching is One operation of nwving a gun, or nMrtar by small beavea 
of tlw handspike, without allowing it to turn on its aiia. It is moTed 
little bj little, and never raised in its pragrei^ but rubs against U>t 
skid OD which it resti. 

Cross Liftvug, 

To cross lift a gun, or carri^ is to move It [n a direction neartf 
peq>eiidtcularlj to its axis. 

Parbackliag. 

To parbuckle a gun ii to turn it^ on its ails, to ai to canae 11 to 
move in either direction pvm the spot on which it resla. For this 



• The ilu o( " fbe AmUerliCi Uannsl, Ice," being Umiled, onl; s portion 

Id the Pliers, •adAMici.ss of -Bikticb mn MmaaHU " 

h^ been telected for Ibe present publication. 
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porpou the guD mast t« pUued an skidB, and, if it is to b« moved np 
or down a slope, two 4^ inch ropes must be miide tnst to some suitabte 
object on Uie upper part of the slope, the ends carried uoder the chase 
and breech of the gan reepectiTelj, roond it, and up the slope. If the 
running ends of these Topes are hauled upon, the gun ascends ; if eased 
off, it descends. 

If the ground is horizontal, handspikes only are necessary to move 
the guztn 

f\Jcrta!U, and Props. 

Any piece of strong timber of suitable dimensions mxf serve for a 
fulcram, or a prop. It is called a fulcrum when Dsed to support a 
lever, and a pivp wheo n ' ' " ' *" ^' ' 



The distance of the fulcmm fi-om the weight which is to be raised 
■hoald ba such that, when tlie lever rests upon the top of it, the point 
maj be put under the weight, and the lever form snch on angle with 

» heaved do*n, and the small end nearly 

nd, th* wei ' ■ ...... 

,. verv heavv 

fblcmm, that it 

that when the lever a< 

There cannat be a better prop than a quoin, when it la long enough, 
or a piece of wood of that shape, of proportionate aise. 

If the wheels of a carriage are to be taken off. and the CBrri^e 
jB'opped, the trail should he first secqred trom slipj^ng. 

The props are placed under each cheek, or under the shoalder of the 
Axletree, with a slight inclination towards the carriage. 

When one wheel only is tn be taken off, and the other scotched, the 
props may be placed vertically ; but practice alone will pamt oat the 
proper position of props in all situations. 

The point of the lever must not be withdrawn, until it is Evident 
that the prop is well placed. 

ASTrCLE II.^LlPTiNG JiCK. 

The Uf^ng jack forms part of the equipment of every battery and 
battering train. It may be applied lo many of the purposes for which 

of carriages from the ground when they are to be greased, or ei- 
changed, and to eitricatc them Irom ruts and holes. 

The wheel opposite to that which is to be raised, must be scoldied. 

On soft ground, a piece of board must be placed under the foot of 



the jack, I 
There 8 



■e at present three kinds of tiding jacks in the service ; — 
1^ common lifting jack '* is used for field carriages only. 
which may be adjusted, within certain limila, to any 
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»qDlnd hagh^ (s a lever of the tint kind, ud ia spp1i«d accord- 
ingly. The bodf of (he jack ii the support on which it iroriu. 

(2) *■ The tooth ard pinion jai^ " is or greater paver than the 
conUQon jack, and is nsed for har j carrrag^' It ia applied Tertically 
under the carriage, vhich is raised by tumiog the winch of the jack. 

(3) " The Krew jaofc" is an eleraliog 8«rew of large dimensions, 
■nd is of gT»ter power tiian either of the other two. Like the tooth 
and pinion jadt, it is applied vertically under the bodj-, which is 
rMsed, like the breech of a gun, bj- turning up the screw. The foot of 
it ia fiirniahed with three spiliM, to prCTCnt its slipping when the 

These two last-mentioned jacks will be superwded by that proposed 
by Uajor Clerk. The new pattern jack is the elevating screw of the 
service, in a cast-iron conical boi with metal top and tiiangular base. 
The length of the scr^w ia 13 inches, diameter 2] inches, pihih ^ inch ; 
length of lever 3 feet ; weight 64 lbs. This screw is titled, near the 
top, witlra horizontal toothed wheel, for the reception of correspond- 
ing l«eth in the lever. The filed end of the lever is connected with 
the screw by a collar and slot. When the lever ia raised it has free 
motion round the screw { when it is lowered the teetli are engaged, and 
a pui-cbase is taken. The foot of the acrew is litted with a claw. The 
lever is in two parts for convenience of liansport. To ri(n the screw 
'quickly down, the laver should be unshipped. Oil is used to lubricate 

AaTici.E III. — ROU-ERS, 

Rollert are aolid cylinders of wood, used tn mounUng guns upon 
their earri^ea, in shifting them from carriage to carriage, and in 
moving them on the ground. Their dimenaiODS vary, according to the 
nature of the service for which they are intended. 

They can be used with advantage only on a perfectly phme and hai-d 

When a gnn ia moved on rolleia, they must be perfectly horiionlal, 
or it will roll off them ; and even when the rollera are horiiiontal, 
steadying handspikes should be applied, to gaard still further ^inst 



with ropes, or by means of levers. In the last case, two holes crossing 
each other at right angles, are pierced near aich end of the aeveral 
rollers, and in them are inserted the point* of iron levers, by meana of 
which the rollera are turned in the required direction. 
Abticle IV. — Cbab Cafstah, akp Temfoeuby WiNDLABa. 

A crab CApstao cmrista of > barrel (in shape a frnatrum of a cone), 
and of a framework of wood and iron by which the barrel ia sopporled 
in a vdtical poaition witii its largest diameter neit the ground. It is 
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funuBhed wltb tire lenn, called capitiui bar^, whidi an pawed 
through nnrtien in the upper part of the barrel, and bf metaa nS 
which the barrel maj be turoed about on iU aiii. Bf Eoeaiia of the 
crab capstan, a few men, acting at the ban, can more wei^ls which 
ironld be hr bejond their itrenglh, if applied in the ordinarj mauDer; 
and it niaf, therefore, be Died with adranCage, in maiif sltnatiaaa. In 
whicb it roaj be either diScolt to comnuiid labour, or dtairabla t« 

One end of a rope a made fast to fUt woght nbjch la to be moved, 
and is called the "standing tuid." The other, sailed the "rutming 
end," is passfd two or three fimes round the lower part of the barrel, 
the loose or rcinniag end being kept aboTe tbe turns, aod itietehed 
taut by the man who paased it round. As the barrel ii turned, the 
standing end of tbe rope winds round it, foreei the toma up the 
hari^l, md clean itself. Ai f«at aa the running end ooiea off the 
barrel, it is coiled bf a man appointed to that dutf. 

The capstan, when nied, is secured hf mpei to mckela, or other 
holdfasts on the opposite side of it tn that en whidi the stnin acts 

PlST II. — SERTIHa, ASD WOBKINQ BEATT OKDNAKCG. 

Article r. 

A gun detachment consists of one NoD-GMBmiuiDoed officer, and 

" Telling off." The men fall in, on their private parade, two deep, 
the non-cummbaioued officer gires the word " Tell off." The r^ht- 
haad man of the reer ranli numbers off " 2," his l^oDl rank man " 3," 
the second niBii from the ridit of the rear rank " i," and «• oa. 

The detachment being in line, the non-coiiimiasiiHMd officer is on tbe 
right of the front rank. 

The detachment is marched into the tstterf, and is balled in line, 
&cing the parapet, and to the left rear of the gun which is to b* 
worked. The detachment is now in the porition of " jjelachment 
rear," or that which it occupies when it comes into the batterj aa a 
relief, and whilst the relieveil party is inarching off. 

Atthe woid "Take poet under cover," No. 1 gives "To the right 
&ce,"and, taking an oblique pace t« his left rear, "douUe mar^." 
The detachment, stepping off, wheels to its lett at tbe left comer of the 
platform, the fhtnt rank filing to the left of the gun, the rear rank Id 
the right; Nos. 2 and 3 halting close to tbe parapet, aod near the 
mouth of the embrasure, the other aumber* forming opon their right 
and left in succession. No. 1 following in rear of the rear rank ; thej 
fiice to the light sbont together. 

The detachment, now close to the parapet, is in the poutjoa it 
should occupy when not activdj engaged in working the gun. 

When there ia do parapet the detaelunent liles at mce on to the glut, 
at the oomniand, "Take poet at the gun," Nos, 3 and 3, halting In 
lioe with tbe muzzle, Noa. 4 and 5 the trunnions, Nos. 6 and T tbe 
vent. No, 1 the ti-ail, and the whole in echelloo, and uacovered. 



FUiN or A GAIUtIRO;N CAHKIAGE 




CABHIAGB. 



c.j«™(, Google 
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HEAVT OBDSANCE. 



r DOTIBB WOK DBtAaBHEtm OV TBX NBV 



No. 1 poiots, snd comniandi. 
No. 2 searches, Apong^ riyiu 

No. i clears the Ttnt, httn it, 
pricks cmrtridgea, Invenet. 

No. 6 supplies ude arms to 
No. 2, tapa iiul deans B|>ong« if 
neceasuy, attends stool W, ele- 
Tating screw and quoin in lajiug, 
jepUcH No. 1'b )uu)di[Hke, hu 
charge of water bucket!, sssiits to 
load the projectiles for 8 inch, 10 
inch, and 63 pounder, and also 
hot shot. 

The aboTB nuiobei 

No. 8 assists to prepnre shells, 
acd to supply gun with pro. 
jectika, and spare stores whea 
uecesmy. Brings op cartridges 



Na. 3 kwh, assists to run 
home, elerstis, ancapa fine when 

No. S serres No. 3 witli pro- 
jectiles, and wads if oeceasarj', ud 

No. T serves No. 3 with cart- 
ridge, primes, snd fires. Has 
chuge of ho thorn, for night firing. 
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, 1 sponge. I To be placed od the right of the gun, clear 
1 rammer. | of the detachmeat when under cover. Heads 
1 wadhook. j of aide arms uppennoat, and just below the 

crest of parapet. 

Wten in caseniata, or blindages, or wheu 

there is no parapet, tl " 



e groun 



pari 



illel i 





heads to the rear, and supported to keep 




them off the ground. 




5: \ Two OD each dde of the platform close to 


poiata to the frc 




No. 2, and No. d, outside, and two feet in 




advance of those of No. 4, and No. 5. No. I's 




handspik. in rear of platform. 


J'rin.ing irons 


for Garrison guns. Sets 1. Id loop on right side rf 






Tl^Sdla. 


1. With No. 4. 



170 SBBVIOfi, AKD WoEKINa [pAET H. 

,_ _. . . „ f One at the gnn «i(b > cartridge, th« other at 

Cartridge ca««. 2. | ^^^ ^^^ » 

■PI 1. , -.t . . f Confaining tulwa strapped Toood 

Tube pocket w,lhBtraps. 1. J „.i,t6?No.7. 
Mallet. 1. Fuze wrench. 1. j 
Fnze borers. 3, Trail boi. 1. > 
Kej8 for 8h-llB. 2. , . .J 

„ for portable mngazine . . I. 
Lanjard, with hook. 1. With Ko. 7. 
Ham>oere,da», 1 Ditto wrench. M With No. 1. 
I augent scales, wood 1. ^top quoin, 1. } 

ei. . o 1-] VII ( Piled on left of gun, close to front of plat- 
Shot. Solid, or hollow. f„™,u„„„Sdshoteuolosedinalarge 
Grape. Case . . . '^et, or earland. 



Kliella, filled in boiea, ) Either in shell room, or under cover of para- 
Common. Shrapnel, f pet, &e. 
Cartridges filled. In portable magazines. 

^'"^' ™m™n ■ } ^'' ^*'' '" ''''^' ™"' *"^* ""^ ?"■ ''""■ 

„ concussion. One per common shell. 
T i™, fc; .■ 1 Three for two projectiles. In tube poeket, and 
I ubes, tnction. | ^.^ cylinders in Bhell room, &c. 

^"owmTt.!.' : } A small proporti™ at magazine. 

J,.Bnthorn. 1. In chatve of Ko. T. 

WaMr bucket. 1. 

Grease boi. 1. Broom. 1. Shovel. 1. Spade. 1. ^ In chai^ of 

Pick. 1. Sand Bags. I 

" ■■ s, common. ' ' 

Spare screws for sights, i 
Wnnch for ditto. 



Preparation for Aoiim, 
Should the gun not be provided, al the words, "Prepare for 
.ion," the Detachment acts as follows :— Running to the store, 
rhe first lirst five numbers (1, 2, 3, 4, 5) bring up handspikes, 

No. 2, assisted by Ko. 4, also brings up side arms. 

„ 3, and No. 5 the case, grape, and wads (the round shot is sup- 
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Ho, 7 ihe tube pocket, tubes, lanjard, and cartridge «as*. 
„ S,nnd No. 9 portable m^uinp, if required, and aftfi'warda bi 
DpiBiid prepare sbelh, in their boies. When tho-e ii no > 
room, the implementa far boring, and filing lazes are kep 
the trail boi, and near the Bhells. 



ABTICLE II. — ElBRClSE OF GuHS ON Traveluno Carriaoes. 

Heavy guns require the following Dumber of men for Uieir serrice 
in the field, viz. ;— 

Three NoD-Commissioned Officers, and thin; meo, 
being neceisarj on the march for eitricating the guns out of difficul- 
ties, — tating up positions, — lajing temporary platforma,— placing 
planks under wheels and trail to facilitate working the gun ; — aud also 
tor affording three reliefs tvbea engaged in siege opetaliong. 

To shift a Oimfrom tie TVatwKfnj to the Firing Soles. 

The wheels should, if possible, be on a level, and scotched. 

Words of command. " Shift the gun. Prepare to raise the breech. 
Bear down. Lower. Prepare to raise the muzzle. Lift, and heave. 
Halt. Prepare to raise the breech. Lower." 

The operation of shifting from firing to travelling is the converse of 
this. 

Major ClerVs Platform. 

This platform consists of — 

Two inclined planes 17 feet long, 12 inches wide, slope 3°, 

One front transom T'X 16"x4" laid flush with surface of ground, 
to which the inclined planes are pivoted. 

Two sleepera, one 7' X 6" x 3", the other 8' X 6" X 3", these are 
laid flash with the ground. 

One trail plank, 10' X 16" X 4", This plank is placed on the 
ground, so that the trail may rest on it. 

To lay the Platform, and mount Otm. 

FiiaL — Lay the front transom and sleepers flush with the surface of 
the ground, and level the ground between them. 

Secondly. — Run the gun into position, then, with a screw jack, 
raise oue wheel, run the inclined plane under it, and pivjl it to the 
transom. Then the same on the other side. The ribands should be 
inside, and the inclined planes parallel. 

Thirdly, — Lay the trail plank under the trail. 
To iravene. 

Draw out the iron bolts at the ends of the platform, then one Dian 
nt each with a handspike, and two at trail of carriage ; the trail plank 
has to be shifted when much traveraing is required. 

The whole of the platform is cntout of a logoflir 17' X 16" X 16", 
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■sd pacb up into Ki origbal ibmft hr tnnlling. Tkon put* «f Out 
vlatlona which require (tnngtheoing an shod with Attt inm. The 
flront tiaiuain ind tnil plank are funiidial with ipikn to aeon than 
to the pvuod, ami when packed, Iheu epikfl go ioto comepopdipg 
hola in the inclined planca, to kc^ iban togetiier ; if the ground ia 
•oft, a picket ie required behind the tnil jAmak. WbeD used with a 
{Birifon carriage, the inclined planefl an pivoted to hides, 
We%bt 11 cwt. Tonnage [meanuBuent] 30 feet. 

D Casemate 
The general dolJea of the detachmcDt ue the Eame aa Ibon before 



At the command *'Prrpan for action," the different Dumbere 
bring op the etone as bcTon detailed, and In addition, No. 1 the pre'- 

renter rope, who pane* the eje over the nar trausoo) of the i^tfmn, 
and UTxder the rear trenum of the carriage to I4o. 3, who bolti it to 
the fore ailetree of the carriage; Noe. 2 and 3 s truck lever OKh; 
Noa. 4 and 5 s shod lever, both parallel to the platrorm on their 
respectJTe sides, and a aet of Inff tackle each ; no handEpiket ; they 
hook the iiied blocks to the eje-bolts in rear of the platlbrm, coiling 
Up the fatlg on the ground immediately oitdeTneath them. 

Article V. — Hot Sbot. 

With some few eiceptioos the dutiea an the same as those before 
described. 

No. 3 puta a irj wad over the cartridge, and then a damp one. 

No. 5 as nioal supplies 3 with wads, iint a dry, then a damp one. 



Nob. B and 9 brine up hot shot oi 
thev tvoaght op abelTi. 
The sponge must be frequently damped. 



« requited «» for the service of hesvy guns with 
cold shot. Junk wads are Indispeiuable, and th«e which are used 
wet ihoold be of a low gauge. The shot also should be of a low 

Ulmgili rtqairedfor the Shot. 
One /umooa, or grate. One moving (otJ. One teraper. 
One pair of tongs. One poker. (Me rake. One skotel. 
One utand on which to place the shot in order to scrape them. 
One tliot bearer per gun. 

Too tubs full of water, to uak wads, cool tonga, Jic. 
2\oo or three viater baskets. 

The furnace may be heated dlher with wood or coals, or a mixture 
of ccbI and ooke, acoordkg to circumstancts. 
One gauge for ehot. 



imjpwodi thei 
If Ibe gun hi 
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Tbe powder mtut b« in n good flmiKl cartridge, whicb miut 
ondtrgD tlie stHctnt emninMioa, to aee that there are no holea Id it, 
lot ia Ktting it home aoj giaioa ifioald &tl out. The goD olioulil be 
■lightly elerated. 

IJatil the cartridge ia placed in tlie bore, the loading pmvetda w 
with cold abot, Orer the csrtiiilge ia placed firat, a dry, and tbeo * 

'' ': the whole ia rammed home together bj Noi. 2 and 3. 

gun has to be fired at a depreuioD, or low angle, a wad ia. 
ramnMd home over the ehot. 
Akticle TI, — IfoLixK laov. 

Sheila of a pecaliar conttruction, loaded with fluid Iron, are tiMd 
sgiinat object* which it is wished to aet on fire. 

The metal is poured in until it ihowi itself abore the fllling hole ; it 
then Teceim a few blows with a hammer to flatten it, ■> as to preiait 
DO obetnietion to the rolling of the shell. If necessarr. The shell is - 
tben turned with the filling hole downwards, and a wood bottom 
riTeted on. For two or thne ffllnotos alW glling, the ^11 mar be 
readilj bandied, pniTided the man is snpplied with a pair of fouiider'a 
gfovee, pieces of sand bag, &c. Afler that time It graduallj hcata 
nnUI It becomes dark red. when a shot bearer ii requiiile. 

On striking the object Uie Bhell either acts as an ordinary hot shot, 
or it brodn up, and acatteri the lion. 

The former result happens when about ten minnles or a quarter of 
an hour elapse between blltng and firing, the latter when there is an 
iaterral of from one to &ve or six minutes only. The degree of 
fluidity of the metal, and its dispersion on itriking, depend on the 
time it is allowed to remain in the shell. 

The metal ia run down in a cupola, by means of a fan blist worked 
by hand ; the cupola is mounted on frnmi^ supported on two 3' 9" 
wheele hi (rout, and on two legs tiehind. Two ladders enable men to 
get on the top of the st^ (forming a case for the fan) and charge the 

With the cupola ore furnished two ladlea, two hangers, two tapping 
bara, two rakes, two clearing hoops, one clearing plate, one tapping 
hammer, and two smaH filling funnels. 

The iron used should be, if possible, in small masses, ancb as old 
shot or shell. 

ARTICLE! Till. — Natal Slides. 

For the 68 poander. \ Four additional men are required, numbered 
„ 10 inch pins. / 11,12,13,14. 
„ e inch 01^65 cwt. Two additional men, nnmbered II, 12. 
These men are necessary in traversing; Nos. II and 12 coil up 
falls. 

Four seta of luff-tackle are required, brought np by Nos, 2. 3, 4, 
5 i—SoB. 2 and 3 book the moreable blocka of the running-up tackles 
to the eye-bolts, oulwile the cheek ia front ; Nos. 4 and 5 to the eyes 
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OD the levers at Qk n»T chocki ; — Nos, 4 snd 5 hook (he moTeable 
blacks of the traversiiig tackles to the efe-biJtA at the rear of tb« 
slide; — Nos. II and IS hook the standing blocks to the eye-bolls, or 
bollards at the sides. 
The loading is as before. 

Article IX. — Gush, oa Caerohades oh DEPRESSura 
CABRueea. 

When, atler being fired, the piece is to be loaded, it must be 
broaght to such a position that the sponge may be elear of the 
ground, or sill of the embrasare. Short pieces are best Boited Tor 
firing at great depression, as thty ara catily mamiged and quickly 
loaded. 

AbTICLB X. — EXERCTSB OF TEN, AND ElOHT-IHCH HOWITZERS. 

The loading is as before described, eicept that No. 2, afler sponging, 
reverses the sponge, and piesses the projectile home. Should reduced 
charges be uied as in Hcochetting, they must be elthei' lengthened 
with wads, or iBmoied home separately, and the sanie rule applies 
with all shell guns. 

At the word " Eeadi/," the men step one pace from the merlon in 
order (o be clear of the eiplosion, or if there be no merlon, Nos. 2 
and 3 take an oblique pace to the rear. 

Howitzers on perch- trail carriages aiv provided with friction leven, 
which bear on the naves of the wheels ; and chocks also are fitted 
over the trucks, in older to check the recoil. 

AttncLE XI. — Exercise of Mortars on Stahdihs Beds, asd 
Gbound Platforms. 
The detaciiinent files on to the mortar from the rear, as with guns 
firing over a low parapet. 2 and 3 halt in line with the muzzle; 
4 and 5 the trnnnions; S and T the rear of the bed. The front 
numbers close to the edge of the platform, the remaining numbers 
uncoveriug outwards. 

13 and 10 inch Mortars. 
1 N. C, officer and 9 men. 
1. Points, and commands. 

ages ; assisli to put in 



5, runs ap, traverses. 

7, supplies 3 with cartridges ; 
assists at his handspike, and fires. 



4, attends the vent; 



s up 



6, hands sponge to 2 ; assists 
his handspike; wipes shell. 
8, supplies cartridges from the 
agazine; a^'^ists to prepare and 
I bring up shells, and puts them in. 



With 8 inch mortars, 7 men oni; are required. 
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No. I poinla ; comnuadi ; tuods apoOgfi to No. 2, 

3, raDS apj traverves, proTidefl 2, Apongea ; trarer 
cartn'dgeA, and pnta it in; planti np; wipes ahell. 
pointing roda. 

5, assiats 8 Is prepaia shells; 4, attends tha Tent; 
SrcB ; runs up ; and trarsaes. and traraws, 

S, prepares Mellsj brings them 7, at th« magaiin«. 
ap ; and putii them in. 

With the smaller mortara, 5^, and 41 inch, 3 men ai 



ing to circamstances, should b« appointed to scrape and clean them 
inside and out, and prepare them for the pawdet and fuzes. 
The rollowing stoies are required for the s«r<ice of Mortan. 
Ojte sponge to be placed on the right of the mortar, the sponge hesd 
to the front, and supported to keep it free from graveL 
One soraper for two moilers. 

One cartridge. casBt for bringing up the cartridge; or a paper or 
leather caae, for loading when the powder is loose. 

One b^am hook, for 13 inch, Om pair of hand hooks, for 10 ioeh. 
One piece of cord, for 8 inch. 

Four-lMtndspiies, for 13, 10, and 8 inch. Two on each side of the 
platlorm, as directed for guns. 

Too pointir^-roda, or pickets. If for masonry parapet, set on a 
2 inch plank, 4' long. 

One plitmToti with line, in chnt^ of No. I. 

Apiece of sheepskin or an empty land bag for wiping the bottom of 
the shell ; to be placed on the right of the sponge. 
One qaadrant, j 

One perpendicular, r for everjr four or live mortars. 
Oaefuie engine, ] 
One tiAe pocket. 

One tangard tDith iooi, for friction tabes. 
On£ set of priming irons. One filling funnel. One mallei, 
Ttm tetters. One centre bU. Chalk prepared. 
Shells, of the calibre of the mortar, and also 4J inch for Tollejs, la 



Light balls. I pal^iule. 

Square quoim, for friction tabes, IS", 75°. 

At the Magaiine, 
One budge barrel. One set of iceights and scales. 
One set of powder raeaaures. 
Cartridges, emplg, morsted, lbs., Scisaors. 

The mortar is prepared for action on the same princ 



J76 Fmnra by nisht. [mkt a. 

No. 1 oomiBaDda, md ngalotM the clMrge *f powtfer lad ImgUi of 

Laying Xvrtart, ' 
Mortars are ngnally fired from behind parapeta, the bng^t of wlikA 
prennia IhoM in the interior of the battery from aceing the otject 
fired at, uolesa they eipoie tliamaelrca. The mtnlar is, therefore, 
laid, not directly on the oljeci. but upoa two pickets, called pointing 
rodi, which are placed in front of each raortiT, aod tn the TorthaJ 
plane, pauing bctweoD the centre of the platform, aod the atject to Ix 

Then picket* are fanned of tiro { Tovod rodt of iron, of about two 
feet long. For maaoDry works they must be placed on a fir plank, of 
about one foot wide, four leet in leogtli, three iachea thick, and about 
■ii inchei frnm each end. The plank should be fitted with a 
grummet or handle at each end. In earthworka tno ramiodB will 
answer for paiatjag rods. 

Should there be do banquette, the rods must be placed on the top 
of the parapet, 

Careatsa, and L^t Baih, 

When carcasies, or light bails are fired, the 13 aod 10 inch are 
bronght up in the same manner as ehctis; the 8, 5}, and 4} inch in 
the palms of the hands. No. 2 wipes the bottom of the carcass, 
uncoTers the holes, and loosens the priming. 

Light balls, both ground, and parachute, are fired iritfi very redaeed 

foand Shot, and Sbmei. 
When pound shot, or stones are used, they are brought up in a hoi, 
ur basket, to the front of the mortar, in the same manner as shells. 
The No. who brings op the cartridge, brings up a wooden bottom, 
which S places over the powder. Nob. 2 and 3 empty the ihot into 
the mortar, and pve the empty basket to 6. 

ABTICLE XIII. — FlBINQ BY KiaHT. 

To insure as accurate a fire as posable doring the night, the iollow- 
ing eipedienta have been adopted : — 

For jfuru on garrison eaniages. — A directing bar, or piece of 
timber, about a foot or eighteen inches longer than the platform, and 
four inches by sii in thickness, is used. It has a hole at one end, 
through which a bolt is passed into the platform close to the horter 
and in the object line. On this bolt the bar trsTerees. At equal dis- 
tances from the aiia or middle line of the carriage, two cicala are 
balled under each ailetree, at a distance from each other equal to 
the breadth of the bar, and the bar is pasied under the carriage and 
fitted between these cleats. Holes are bored at the tail of the plat- 
form, (or the reception of bolts, at distances from each other to suit 
the siie of the bar. The gun is laid for the object during the day, and 
should the bar &I1 eiactl; between two holes, the bolts are put in, and 
, the bar remains fiied. When, however, the bar covers a hole, the 
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bolM an put into iht ueeimt hole* oi each lidt, ud ^mU wtdgn 
' driien ia betvnn them and Uie bar, in onJer to ke«p it ia Ita |daM. 
The gon DOW reqairei nothing toon after each ronnd Uiap to ba 
loHded, ma np, and find ; optnttiana wbkb aie aa nail; ptrfonDcd b j- 
night aa bj day. 

This arrangemeDt is not niited to gam on rear chock carrkgt*. 

for Ouna on tranelliag carrtagn. — The gan haTiog htm properlj 
lajd during the da;', a beid, or piece of timber of a proper Kautliog ■ 
nailed or acrewed to the platrorm, inside the felloe of each wlieel, and 
parallel to the obji^t line, and two shorto' jnecea are EwtOMd in like 
manner outside of tbe cheeks of the carriage, at the traiL 

Bj a proper application of the aootcnes, ereir dncriptioii of tra- 
vening platiorm oui be made arailalile for nigbt Grii^, 

When the foregoing eipedimts cannot be retorted to, tbe pUtform 
and the carriage should be chalked in different placaa, and when the 
gon is ruD up, these chalk maika should be made to corraqioad. A 
Uutem, in this case, is always required. 

The elevating screw moat also be clamped. Or tht quoina lubed. 
For Mortart. 

Afler the martar has been accarately l^d, a plank, thtn enough ia 
go under the ruDnhig-np bolts nritKout touching them, is placed 
against the oolaide of one of the cheeks of the bed, and Miled w 
screwed to the platform, and the mortar, afler every roand, ran op to 
it. Ifa suitable pieceof plank cannot be procured, the pUtform nun 
be chalked dose to the naortat bed. 

Pabt III. 



are coostructed of beams 10 Inchea in depth, S iudui in thicknui, 
and 10 feet 3 inches in length, parallel In each other, at lb« diatance 
of 1 foot 5 inches apart, and connected by wooden trauama. They 
are easily put together, and have been found of great serrjce in imall 
expeditions, in which recourae has been bad to the Navj lor ships' 
gons, to carry on operations on shore. 

If the ground l>e ofa marshy, or shingly nature, tbe under part of 
the sledge must be ccTered with planks to prerent mad, stones, Ac., 
from accumulating in front of the traasoms ; and, if there be time, the 
noder part of the side pieces should be shod witti inm, to prevent 
them wearing away. 

Theie is a narrow description of sledge, which is msde use of to 
move guns along sally porta and similar narrow passago, and up the 
rampa of fortifications. Guidiag ropes are made tast to the rear of the 
sledge, and manned towards the rear, crcssing each other, so that the 
men haul upon that which is fiied to the side &rlheat from them. 

Article III. — Stma CiRi. 

This carl is used for moling heavy ordnance, not exceeding 65 cwt,, 
on hard, level roads. 

The cart weighs 15 cwt. 



Oaen 



) KASiQEMEKT [PART IX. 

D m nqnind ta work K. 



Tlwj an DnnbRTd n far gon drill. 

Articls required with the cut t — 

One itiag, of ail iaeb whitt rope, two &itlHni» hmg, wjtli an cje 
■pllce M each end. 

Oneriiag tit. 

One mM turret rope, two fert Imi;. 

One prypoie, fitted villi a prfpolc rope, 2} inch, three btiiomi. 

lino lewrt, sii ftet nine incho ioog, fitted with two lerer ropn, 
two inch tatnd, two fathom* Ioog. 

Tico paKla. 



oTidsd with 



if Ami iUddlng, 4) feet long, fire or ^i ineba >qair«. 
of "Det ■ 



., the BliDL 
ipika and leven laahed lo Ihe prypolc. The gun to be slung is on a 
ihort ikid. No. 1 gJTM the words "Form the order of eiercise," 
"right face — lell wheel ^^uick march." The raske open out; tlie 
doat rank dUcorcriug the left wheel ; the rear not the ri^l. They 
are hatted at one pace from them, 

Dapiaiiiin, md IMiet of the Men, 
'So. 1 attends (a the pavhi, aod comniandi. 
Left aide. 









i hail charge dF a handipike, 
■adiiti S Rtthe lerar and skidding, 
and ratfea the weight when it is 
tobebuhed. 

T ssalatd.S at the lever, sKngs, 
and unslings the guu, and Uihes it 
to the prjpole. 

Words of conaaand.^" Ualash. 
on Ihe Tight. Halt, caat off. Back the cart, 
windlass. Overhaul, and alini 
levers, Halt, out 
make fast. Lash 



2 has chajge of the right leTer, 
and skids the gun- wb«i seces- 

4 has charge of a handspike, 
assists 2 at the lerer and skiddin) 



6 assists 2 at the lever, slinge, 

and unsling) the gim, and lathes 

it to the prj'pole. 

Slew the gun, raise the trunaion 

■ "■ ' right of 

i. Work 

Tr^iDd 



^ up the breech, 
and handspikes." 

In Unslinging, each No. nndoei what he has done. 

Wordt of oommartd. — " Prepare to nnsling. Levers take purchase 
to lower. Bear down, Ense off. Unsling," 
Slatging a Mortar. 

A Mortar is slung with the muizle towards the rear. It is sieved 
like s gun. The iliug is then put on doae to the tniiuiions. 
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Urulinging a Mortar. 
Sm — UBitiagmg a. Gun. 

Slbiglag a Mortar Bed. 
The windlass for raiding Mortar beds is geoerallr of a diflenat 
conitructioD from that of giuu, being square in the middle, and 
cjlindrical at each end. Both ends of th« eling are pnt on the pini 
placed for that purpose on the scjuare part of -the windlius, whieh in 
thia ca«e hears the whole weiglit. The bed iii slung vith the front 
part towards the rear of the cait. 

Urtalingiry a Mortar Bed 
it Just the rerene of sliaging; ewih No, imdaipg what h« had pie> 
Tkusl; done. 

Abtiole IV, — Slinq Wkjbon, 

. The sliBg waggon . weigh) about 29 cwt., and is employed far 
DMTing beavf ordnance, gtaodiug cartiagee, and InieniBg platfomli 
It requiiea a detacbnaeiit of one DOD-commiuioiied officer .and eight 

, The following articlai are required with the waggon ' — < 

Ow ^iag nf MI inch «hit« rape, 2J &thama long, and baring an 
cye-^lioa at each end. ' 

. Oat ding tie of one inch tarred rape, two fWA loag. 

Oae bretch rvpt, or oarriagt atiag, of ^ inch tarred t«p*, sit 
ftthanu long. 

Two leaers, six feet nine inchu long, fitted with 
■ 3lco lerer ropes, two inch taired rope, 2J fathams each, 

Tbo pawla. 

Four common handapiies. 

Tbio pieces ofaiidding, abaul-fimr feet long, md six or seven hiehea 

One pair of stnmg dragn^m. 
One arench Aommer. 
< Tlie detachment is numbered in the tunal manner, and takes post 
far eiercise u at the sling cart. 

Di^iosition, and Duties of the Men. 

lands, lieys, and onkeji keep 

Left Bide. Bight Sidi. 

3 has charge of the lefl lever S has charge of the right lever 

and skidding, scotches the .wheels and skidding, scotches the wheels 

5 has chai^ of a handspike, 4 has charge of a handspike, 

assists 3 at the lever, scotches the assists 2 at the lever, scotches the 

wheels in front, Ries Uie carriage wheels in ftont, liies the carringe 

ding, if necessaiy. sliugi if neoeuary. : 
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Lift Side. . Sight Side. 

7 uaitb 3 It the lever, slinet, 6 auiiU 2 at Ihe le' 

and niulitigi the gun, luha Uie and umlings the gun, 

breech, handniikei, and leTen. breech, handi[Hkes and lefer*, 

9 Bisiata in nnlimbering, and 8 keyi, and Dnkefs the drragbt 

limbering np, and fiiw the breech chaiOf and fim the breech rtipe. 

The whole BHiiit to limber up, and nnliiriber. 

Potitioa r^ the giat, and carriage. — The ^a i> rappoaed to be 
lyii^ on (IcMb, and iti carriage on one ride, with iti breast nearlj' in 
line with th* breech. 

Th« gnn i> ilewed M at the diag cart eierclK, and tin wwol ia 
" (the even nnniben on the right aide, and the oddon t)ie 



left), until the a: 

breecfa. The hand spike*, teren, and diag,ai at the lUngi-tart eierdar. 

The windlua is anppoaed to be pawled. 

Wordi of Borammd, — " Prepare to nnllmber. Cnlimber. Lower. 
Prepare to turn the gan-«arriage orer. ReaTe. Off trudu. Lift the 
rear of the carriage, and place the lever. Honnt Uie cairi^. Bene, 
WorkleTera. High enoagh. Oat leren. Offalii^. Baiae Ibe reu 
of the carrii^e. Out lever. Prepare to limber np. Limber op. 
Back the waggon. Soot«h the hind wheel*. Pot on the trucka." — 
" Sling the gun, work lerera," &c, at in th» SUiig art tstreiie. 
" Prepare to raiae the breech. Raiae tfae braech. Trap,and nnkafhit, 
Plaae tieol bed, and quoin. Lash np levora, and haadipltee." 
DiBiwanlBig the 0im, and Carriage. 

Wordi of oommand. — "Place skida, unlash, and acotch the wbeela. 
Ilnlaah the breech, Levela take purchase to lower. Bear down, eaie 
off, muling, ae before." 

" Prepare to unltmber. Unlimber. Dianount carriage. Turn the 
carriage orer. Limber up." 

Slmgiag IfoiBHterl. 

A Howitzer is along in the aame manner aa a gnn. 

The manner of monnting a howitzer cairiwe diffen in one respect 
firom that of monnting a gun carriage; thewlihh of the ailetree arms 
of a 10 inch carriage being nearly equal to the distance between the 
wbeela of the aling wa^oa, it ia cecesaaij that the trucki be pnt on 
me at a time, the carriage being pinched as far as possible to the 
oppodte aide, in order to make room for the opeiatjoo. 

In consequence of the cheeks not baring atepi, the carriage, after 
having been monnUd, requires to be Usbed, 
Blmgitg Morlart, 

I a waKon for Itadf 
a bed, byei 



oven back, a 
e dibg. Thi 
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ding put iolo the maule, bf which to luh it to the perch. Th« 
muxide ■■ niied lud aecared ia the aanw mumer ai tfap bnech ef a 
gnn. 

7b pfixM a 13 foci Mortar on itt Bed ig a Sling Waggon. 

The aliog tnggoo to which the mortar la attached ia brooght OTcr 

the bed. A handapike ia laid on the ground an each aide at the bed, 

i>ppo«ite the front of the fore tranaoni ; and, vbed the mortar ia &r 

' * ' a handapika ia also placed under each b-unnion, c[ear of 
he muzzle ia then nnlaohed, the breecdi luwer^, the 
n off, tho two handapikea on which the breech rvata taken 
oui, ana the trusDioiiB placed in th^r holoa. A handspike ia next laid 
00 each aide, oppoeite the dolphins, and the wa^on ia run forwanl, 
untii the rear of the ailetree ia clear of the nppar part of the face. 
The w^tgou ia then uolimbered, ai>d the wheela are tlieu uell acotched. 
The bight of the sling ie then pUoed under the lower lip of the 
ntortar, and the eudi brouglit np in rear of the Biletree, and booked 
on M the windlaaa, which ia worked in froat, until the muzale is high 
enoogh. The qaoin la then put in, and the capeqasrea are replaced ; 
after which, the aling ia slackened, until the maseleorUie mortar reata 
on the quoin. The aling ia then taken off, and the waggna ii rsr 

Slinging a 13 t'ncA Jforfor Bed. 

The mortar bed is traTereed, and the waggon backed OTer it, in 
nidi a manner that the front of the bed raay be next the ahaAa. The 
frnnt of the bed la then raised b; passing the bight of the ailng under 
the front boms, and hearing upon the windlass, until it Is high 
enoDgh to allow the aling to he passed through underneath it. tn thn 
position it is propped with a skid, or the qaoin. The windlaaa is thea 
tUToed backwarda, the sling ia slackened, and one end of it is unhooked 
and passed through underneath the bed, about two inohea behind the 
centre of grsritf , or in rear oF the centre of the tmnnlon holes. The 
end la then brought np, and the e^e ia hooked on the windlaaa 
■g^ ; the same number of tuma ahould be taken round each barrel. 
Ine windlass is then worked, and the bed raised to its proper height. 
The front part of the bed, whleh is slill reeling on the skid, is next 
niaed by handspikes, by Koa. 2, S, 4, and b; 6 and T paaaii^ th« 
EAda of their ropaa roond the TDoniDg up bolta and over tiie perch, 
whe^ they are double manned by 8 U)d 9. The bed ia then raised 
till tbe underaide ia horiziaital; at^r whioh a second turn la taken 
round the muning np bolts, The whole La then baffti, and mada 
b»t with a reef biot. 

Slingutg a 10, or S inch Mortar, and Bed, 

Tea, orS inch mortan art notdismonnted for slinging. Their quoins 
■r« taken out, and the mortar is laid on the ftnot tranaora, with ila 
roniile to Um front. All the other parta of th* operation are the aama 
as detailed in the preceding ptragnipb, except that th* sling, in order 
tbt it maj be imoer the oentre of gravity of the bad, must be pawed 
UDder the bed, aboot two inchaa in front of the centre of .the (rnimioiui 
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Abtiole VI. — TRUirin-R Gtb*. 

Then ire two pattenis, the 18 feet, am] tbe 16 feet. The linmer 

■re for general eervice; the Utter are anitkable only to moontiiig 
gDoe on travelling, or sUnding nuriuea, ptatftinn w^goiu, &c. 

The rear of the gju is the part where the windlieB ia find. The 
front of the gyn is tiK {Mypole. 

One noB-oHnmisnoDnl officer and 12 Diea caa raiae and work dlher 
gfB, and carry it T«y riiort dietauoe* ; bat if they are l« be tmiu- 
ported more than 10 or 12 yards, ttiey shoold be placed ia a hsod cart. 

The detachment ii lialtod ia line facing the rear of the gyu, or 
the windliee. 

Wanb of cpmnutKl. — " Take poet en the gyn, right-face, left-whed, 
gnick suirdi." The ranki open out, the front rank coTeHug the left 
cheek; the lair rank, the right. They are baited at one pace rrom 
thecheeka. 

Stora rgqairedfor tAe Service <^ the OyB$. 

On«/a</, Scinch white rope, 93 feet long; bnt oBly72 feet for the 
imall gyn. 

The windlass is aimilar to that already described for the ^ing 
wanon and sKng cart. 

llio Inert ami lectr ropes. 

One triple block. 

One dMiife block. 

One diag, of aii-iach white rope, of a length to luit the di- 
tnenwon of tlia gun, or other object which ia to be along. 

On4 linglt laiAiig mpe, 2i-iuch, for slinging mortara. 

On* piece of jpunj/orn, three stranded, IJ {atiwDi long, fw 
i^zmg the clinch of the fall. 

One ditto, one fathom long, for soiling the itopper. 

One fid, for slinging the gun ; or, — 

One gAorl pUce of siidding, for the aame pnrpoee, for ilinpng 
nortar^ and howitwrs. 

One hammer, and one we/ich hananer. 

Three Iracit, or eniall piecei of hoard, four inches thick, w: 
a hole in the centre of each, to receire the spikes of the feet <^ 
the gyn on soft ground. Handspikes laid upso the ground, and 
OD each aide of the leTcral apikes, will Bnawo- this purpose. 

One pair of dragnpes. 

The gja shouU b« (duced, if posaiUe, on level grooud. 
Di^poaition, and Duiiet ^ Ae Mat. 
Ko, 1 commandB. 
Ztfi tHe. Sight tide. 

3 has cbarge of the left lever, 3 hat dnrge (fthe right leftr, 
keya, and Dnkeys the left cap- keys, an) u[^eya the r^lit ctp- 
aquire, mBf the OBraiags up, or aqnare, rona tne oarriagc ^>, ac 
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Left side. EigH aiils. 

T assist! 6 to pasa the Tall 6 pasui the CJI roand vind- 
rouad the wiudlsss, holds on neit lass,' holds on the fall sod mates 
to him. it fait, eases off the tall, and 

lowers the gun. 

9 holds on the fall behind 7, 8 holds on the fall behind 6. 
and colla it op. 

11 reeves, and unreeyes the 10 reeTes, and Qoreeves tb< 
triple block, if neceEsary, assists double blodi, if necessary, assists 
in slinging the gun, and steadies it in slinging tbe gun, and steadies it 
on his^wn side. on his own side. 

13 assists to work leTsrs. 12 assisU to work leceis. 

The whole et the numbers aasigt I 
gether. If the gyn is put together 
marched on it from the position of DetadkmenU rtar, the &ont rank ■ 
covering the left cheek, tJie rear the right. 

The eheeks and ptj-pole are laid down on opposite tides of the 
piece, or other object, and gpnerallj* in rear of it ; their top$ pointing 
inwards and as near each other as possible. 

4h 7b raise a QwHf or other object, aad to mouni, and to dismount 
a Gun, or Boioiticr, on, and from a siondHifl Ccrriage ; or to ihift it 
froili one Carriage to taiother. 

Worda of camaaad.—" Pass the fall round the windlass. Put on 
the sling, and book the block. Vix the sling. (Fii the lasbh^, to a 
Mortar, or other piece of ordnance vtith dolphins.) (Fii the rfing to 
a morlar bed.) tibift the fall to the right of the windlass. Haul 
taut. Work the levers. Heave. High enough. Out levers," // 
necea$ary, "Stopper, and shift the fall. Higli enough. Make fast 
the fall." Ifa Gun, or Howitzer is to be dismounted, the CaiTiage is 
now run from under, and the piece is lowered to the ground. 

If a gun, or howitzer is to be mounted upon it£ carriage, or sliilUd 
from one carriage to another, the carri;^e (if anj) from which it has 
i>een removed is ran from under the piece, and tliat on which it is to 
be placed is run forw.ird by the same numbers, until the trunnion 
boles are directly under the trunnions, ready to receive them wheu the 
^iece is lowered. 
Article Vrl.--GiBB*LTAK Gtit, 

The Gibraltar gyn is used For mounljng, and dismouhting gana, and 
howitzers on, and from standing carriages in situations where a triangle 
gyn csnid not be conveniently used. It «^gh< 14) cwt., and can 
support three tons with safety. 

The following stores are required for the service of the gyn ;— 

One fail, of Sj-inch white rope, eight jathoms long. 

7\bo lathingi for slinging the gun, of H-hcb tarred rope, each 
twenty feet long. 

One itopper, about 5) feet long, of SJ-lnch tarred rope, more than 
one~half plaited as a gasket. 

Oae iroa tr^le bloc/t, vith brass sheaves, tA which is attached a 
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One DDn-eomniiBsioned oBicer ind sii mea ire ■Itomd tor woitiog 
tiw Kpi| nnrabercd as asual. 

The g;fa a moved bj meona of dragropes hooked to t|i« stnples oF 
the I'ront, or mr nilolrees h^ Kos. 6 Hud 7. It can be drawn over 
h&id lerel grouod hj the working dciachment of all men. 
The rear of the gjn tb the part where the wiodlasa ja fiied. 
The detachment being formed a few paces in rear of the gjn»No. 1' 
gives the word, " Take post for erercisa— To the right fice— Quick 
match." — The detaiihment whwla to the left, and the ranks open out. 
Kos. 2 and 3 hiiit ons paw in rear of their respective ailetree uiDS, 
The whats mie pace from each other, and coTering. 

DitpoailiOTi, and Duties of the DetmAraenl. 
So. 1 commands. 

Siglit side. 



bsek, assisU to hold on the fall, 
■k^ipen, and nnatoppera it. 

T reeres the tackle, slinip, and 
anstings the gon at the chase, and 



assists 6 to sting the gnn. 

4 runs the carriage up, or 
back, holds an the Ml, makes it 
fast, Mid toweis the gun. 

6 reeves the tauUe, sllugs, and 



r the first 

reinforce, Bl«adies the gun, and 

OTerhflula the tackle. 

Worda of command. — " Prepare to place the gjn. Place the gjn 

(by band, or by cross liiUng). Reeve the lackle. Prepare to sling 

the piece. Sling the piece. Haul in the slack. Heave round the 

wtodlais. Halt, stopper the fall. Shift the fall. Hall." 

The carriage baring been nm under the [riece, or away from it, ss 
may be required, the piece is lowered and cast loose, each Dumber 
TSTenii^ the operations which he performed in laahing, and raising It, 

PlBT V,— HOUNTINO, AND DlSMOUNTItia OBDNANCC 



Article I. — Implehent« bequirbd fob the Han<bitvres. 

The following Implements vrill be required generally for the various 
operations :— 

Htmdtpikts. — Ash, six feet, bevelled; two of seven feet. 

imen. — Ten or twelve feet in length, 

Falcrvnu. — Elm ; the beat dimensions fbr general purposes are two 
feet long, one foot broad, and seven inches thid ; haodapikea are often 
osed as falcrums. 

ng, and dismounting guns by parbuckle 
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Bhould be nbont (bnrtcen feet long and seieo inches aqDve ; three fir 
tdanks, of 3} inch, bolted together, will answer ; their cndi ahould be 
iMvellHl. A grummet i> let into each end u ■ oeedl* ia monng the 

■kid. ' 

Parbackliag ■ gan lioai the terreplvin OD to the paiapet, or, oa 
to its caiTJage on a tnvening plsUarm, at one operation, requires 
skidi of Iwent; feet long and eight or nine inchea square. Tfaeie akida 
are made of three 3-meh deals, bnadth nine incbef. Tbef are bolted 
^er £rmlv, 

parbucUa on a platfbnn ir^gon, the waggon serring as an 
incUned plane requires tvo pieces of scantling, each ten feet long and 
foai inches square, or (bur pieces of 2j-inch plank of the saoK length, 
and Gve incbBi wide, to strengthen Ihe aide pieces of the waggon. 

Skids for mortan and their beds should be twelve feet in length, 
and eight inches square for Uie 13-inch mortar ; six inches bj seren 
for the 10-inch, and sii inches square for the 8-iuch. 

Theae akida are kept together bf iron bolts of one inch diameter, 
_!.!. _i — ij 1 1 — _. .i_. _i._ ■_ .._^ they are nearij at the 



together 



13" 



r . . . 31 incbea. 

bed . . 11 



10 „ „ mortar and bed . H „ 

_ 8 „ „ ., . 2i „ 

Skids, oak (short) for placing across the cheeks of gun carriages, or 
side pieoea of platform wagiEonB, ahould be from two teet eight inches 
to tluee feet long, and of rarious scantling, from nine incbes by sii, to 
three inches square, lilted with grummet handles. 
Prcfg (oak) may be of any econtling, but not under lire Incbes 
'''"■" !e and a quarter feet long. 



1st set 6 feet long 
2nd q 3 to 4 feet long 
3rd „ 3&et 



(10 inchea diameter, fitted 
I with grommets. 
1 7} inches in diameter. 



6th „ 

eth „ 20 inches ',', }>> •• •> 

7th „ 14 „ „ J 

The; ought to be concnve, or hollowed ont a little m the middle, to 
abont the depth of a quarter of an inch. 

Flanii, for shil^ng guns from one carriage to another, should be of 
three-inch deal, about ten feet long, the general width of seventeen 
inchei will do. When for shilling a gun frum the parapet to > 
traversing pUtform, they ought to bo two and a half inch oak plank, 
nnd about twelve or fourteen feet long. A bolt passes throng Ihg 
ends of each plank to keep it from splitting. 
Qooitxa, — Two, three, or four common ones. 
Wedge) or scvtcAst, of elm, (or scotching wheels, or gnns on skids. 
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lie, atwut nine iDchu loog, five inches brood, and faur inches nt the 
butt ?nd ; others of twt^Sve or fifWn inches long^ fire incbes broad, 
and three, two, snd one inch at the butt end. 

Fori picket}, of o»h, shod and hooped witi iron, four or sii, 

JJeavy iamuiert. — Two. 

Maab.—Taa. 

Croaian, if working in rock, four or six. 

Parbucitia. — Four-inch rope, tnelre lalhoms long, with a hook at 

Lashings, ! double, 2 

\ triple. 3 „ ) 

Dragnpes, or rope for that parpo»e, from four to tire fethoma loi^, 
with a hook at one end. 

Zaf tackk$. — Two double and two WDgle bloeks, eight-inch ; the 
bUs each twelve bthoms of two aad a bidf ioch rope. BoHiway's 
blocks are the best. 

Straps are of rarioUB dimeneione, tome of three and a half inch rope 
Knd eight feet long, for mounting mortar beds ; some for slewing, of 
2) iocS, aiid for sletidying. 

Also oosieia for stopping falIa,Bnd seliages. Spun sarn, spadet, 
and pickaaa are alio necessary, aoconiing to drcumstanoee. 
Abiicle VI. — To DisuooNT i Gdu, breech foremost, orEB 

THE TK41L OF i TEiVELLISQ CABRlilGE, AND AWO TO 



Three rollers, one of them the largest size, three feet long, the 
other two, five inches in diameter and thirty inches long ; also, the 
gtm roller. 

l\a) dragmpea. 2W aevtu-feet haniapiJtea, and tight or tm hand- 
Three drops or sekaget, or pieetl of SJ-tnci rope, iRree fathans 
long. 

The carriage is to be nnlimbered and the wheels scotched, the 
sloolbed is raised, and tht gaa roller placed on it, and under the gun 
Dear tbe reinforce ring by Ko. 7 ; the gnn is then raised out of the 
(ruiiBfoii holes, and the trunnions made to rest on the points of hand- 
^ikes placed in each trunnion hole by 6 and T. 

Words of oommatid, — " Hook the tocklea. Bear down the muzzle. 
Baise the muzzle, and lower the gun." When the rollers require 
Aifting. " Hold on. Raise the breech (or the muzzle), &e., fei." 
2nd.— 7b Mount the Sun. 
Words of command. — " Raise tlie muzzle, and place groond rolkr. 
Back the carriage. Scotch tJie wheels. Hook tackle*. Taut. HasTt. 
The jun is made to nwwU 
" Halt ■. unhook, and a 



ahifiing rtAlert, a* ueatHory, 
tot" 



\;oo>;k' 
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ASTICLE XXIII.— To MOOKT, ABB DhMODHT MOBTAM OF, AHB 
FROM TBEIR BeIW. 
Se Aiiii(iipit«>. IW dmjropes. One lorsncA /or oW pattern 
bedt. Ont iammtr. l\co ifaob 0/ icoorf, oioul 8 incAea long by 

liemoTe opoquarei. The mortar » mppoHd to bt I7ID1; Teat ap- 
WHrdt, breecb towards tile bed, the breut of^wbieh U towirdt tfie 

Xauittiag. 

Wonia rf command. — " R«i« the mortar on it< mnuU. Hcbtv, 

and baul. Rod the bed. op. Shift the dngrope*. Hmrc, and haul, 

( With old pattern beds, tJie mortar it not to be brought vertical,') — 

" Bring thd mortar vertical. Hears, and haul." 



The mortar, and bed muM be heiTed to the front, or rear or the 
pUtliinu, and diemounled on the groond. With OU pattern beds, 
the mortar u brought to a rertiol poeilioo, and the capaquana 

Worde of command. — " Fix the dragropes. Hears, and haul." 
Abtici-e XXVI.— To Moost, and Dibmoubt Howitbeh8. 
The nme general alores aa before detailed for moontiug guUB. 

lb raise a 10 inch Howitzer en its ifaitle. 
The howitier ia supposed to be lying on the ground, rent up- 

Ist, With dragropea. 

Words of command. — " Prepare to raise the breech. Bear down. 
Ease 07. Hook dnigropea to the (aacable. Prepara to iifl. Hear^ 
and haul." 

2ni. By meam 0/ the travelling carriage. 

The breech ia raised ai before, and a handspike, or piec« of ekidding, 
placed hj No. 6, under the rent field, so that there may be spais 
enoi^h for a rope to be paased under ihe piece; the breast of the 
carri^ is towards the muzile of the howitzer. 

Wonli 0/ command. — " Run the carriage orer the howitzer. Halt. 
Scotch the wheeb. Fix the howitier rope. Prepare to unlimber. 
Unlimber. Fix the guyropes. Lift, the trsol." When it is nearly 
vertical, " Hold on. Secure Ihe howitzer rope. Prepare to limber up. 
Umber up. UoKCOtch the front of the wheels. Take a wheel pur- 
chase. Run the carriage forward." The howitzer rope is then caat 
off, and the piece ia read; for mounting. 

lb mount a 10 inch Howitier on a traveltln'j carriage. 

The howitzer being on ita muzzle, the carriage with the capcquarei 
removed, is run np to it perfectt; Bqiuu«, and the wheels veil 
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BcetchBd ; it ia then iuilfmb«red, and ibt trail raised ; whta the 
trunnioD holea on appoaite to the trunoions : 

Wordi of eommand. — " HilL Pnih the howitzer on the C9rrit^ ; 
(or talie a porchaae uoder tlie muzile). Put on opaquares. Prepaia 
to limber np. Limber up." 

To mount a 10 tnoA Sowttzer on a standing carriage. 

The earri^ li to be.mn fiirward, bnt onl; so amr to the honitzpr, 

that when the trail ii lifted, the highest port of the tmnnion baieg 

mar be jiut clear of the truna^onsi and the triiiiiuon holes correapoud 

' TiUlthem. 

Words of Command, — " Scot^^h the trucka. Prepare to raise the 
trail. Lift. Halt. Puah the howitier on the cstriage. Fix the 
dr^ropea. H^ve. anj haul.'' 

To diimoant a 10 inch Hoaiitier from a travelling carriage. 

Ward* of oommand, — " Dnkej the csapsquares. Hook dragropes to 

the caacable, Haul the howitzer out of the cnrri^. Limber up. 

Run the carriage forward. Prepare to lower the howitzer. Push the 

howitier over." 

To dismount a 10 inch Ho:titttr from a standing carriage. 

Wordi of Bommand. — " Sortuh the trucka. Prepare to raise the 

carriage. Heave, (or lil\). Hook dragropes to the caacable. Haul the 

howitzer out, — (or raise the howiliec on ita muade). Run the csr- 

riage hack. Prepare to lower the howitser, FubU tie howitzer 
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34 Pr 


18 Pr 


laPr. 


12 Pr 


9Pt. 


6Pr. 


3Pr. 
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872 
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■ MOU 






600 




500 


R«igsfoY»fdi. 


DtB, 


T»V. 


Dcg. 


D^ 


D<» 


Dqt. 
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3 
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H 
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ConMoa Shell. 



HBwIIk™. 


.Iron. - 


Brua. 1 


Calibre . . 


10 Pr. 


8Pt. 


34 Pr. 


12 Pr. 


4|.lr.«h. 


P. B. Ru^e . 

L.H.BaDEe. 


194 

194 


Yimit 
187 
187 


Tardt 
1S5 

las 


187 
187 


Tudi. 


400 
500- 
600 
700 
800 
900 
1,000 
1,100 

IS 
i;SS 


e, 

! 


8 

m 
n 
isl 

1- 


E. 


F. 

3 
5 

7 

9 
1(M 

!1 

laS 

1 4 


1 


1 

a 

3 

4 
5 
6 

8 


E. 
6 


8 
9 


E. 

u 


F, 

5* 

1' 
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Iboh Gatii. SnuApRiiL Shell. 









18 P 














EleruiDn, utd Foia . . . 


Deg. 


N.U-. 


D^ 


.w,w 


Ott. t™*. 


ftmiidg 


EOMtliv. 




Fan, 




Fw. 


ElBT. 


Fue. 


JL,U«-,. 


Fipq, 


To 


























650 


800 
































'- loo 


850 


1,000 




n- 




-a 




3 
















at 




1,600 


1,050 


1,175 






at 
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i,ioo 




1,^0 
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'^ 




' 


'^ 



Brass Guns, and Biuas Howitzers. Shrafsel Shell. 



auuLadd 


B»B anna. 


KuHnwlUeni. 


Calibre . . 


SPr. 


6Pr. 


21Pr.Scl2Pr. 


BangflnTvds. 


ELev. 


Fu». 


Eie». 


Fqm. 


Eler 


FUH. 


500 




J» 


1 




3 


J' 


s 


600' 
700 


^ 


*t 








S 


i 


















900 


^ 














1,000- ■ 


4- 
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Iboh, ahd BBAsa Hobtabs. 



[PAETX, 



„■& 


,™ 


b™. 


s 


13 In. 


10 In. 


81n. 


61 m; 


.V 


Cliu^al4ta. 


■b^o^ 


<It 


nM.«.dr 


U.^ir 


U>..«.dx 


ll».o..dr 


liLtto. 


SCO. 






,. 




3 13 


1 8 




350 










3 4 


1 10 




«0 


1 10 





14 


8 13 


3 6 


1 13 




490 










3 8 


1 14 




GOO 


1 15 




1 3 


10 


8 10 


3 




G50 










3 10 


OSS 




800 


3 4 





1 4 a 


D13 8 


4 1 


s a 




700 


3 8 


8 


1 6 


14 










800 


2 H 





1 8 


15 










900 


3 3 


8 


1 10 


1 










1,000 


S 7 


8 


1 13 


1 S 










1,100 


3 11 


e 


S 


I 3 










1,300 


3 14 





3 3 


1 4 










1,300 


4 a 





3 4 


1 6 








2 10 


1,400 


4 6 





3 7 


1 8 










1,500 


4 10 





3 9 


1 9 










1,600 


4 15 





3 11 


1 13 
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J6 EQUIPMENT. [PAET %. 

EQUIPMENT. 

SiBOE, OR HE&vr Ordkakce. 

Weight of Ordnance, Curisges, Limbeis, Carta, Wheels, and Platformi. 





l™.G»o. 


^..-^ 


34 Pi. 


ISPr. 


laPr. 


lO-lncli. 


MDC*,. 


CurUge, GorriKn . . 


T%Z 


14 310 


is^'li'M 


™t.qr.lb 


cwLqr.lb. 


„ TavBlUne . . 


MOO 


WOO 


19 


» S 16 


37 I 18 


„ Sling . . . 


24 3 26 










Limber for aboTo* . . 


11 


11 


11 


II 


11 


CMt Platform (O.P.)t • 


S I 24 










,. ., * CN.P-n . 


11 016 










rsiiDg Carriage. 


la I H 










Heavy Ordnanoe 

Wheels, 
one < Limber ditto . 


9 I 20 
5 324 










^"'' Field Carriage. 


e 9 21 










Uonnlaln ditto 


1 11 










1 Empty 
CbMt Labraatorj i 

billed 


1 2 22 










Platfofm, RkeletOD, Gun . 


9 1 


T 18 


7 18 






„ Gun, or Howitzer 


21 


21 


21 


£1 


21 


„ SkeletOP, Mortar,' 
„ ' 13-liicbj 


U S 1 










10-inch 


8 320 










„ „ S-inch 


8 1 IG 











NoTL^CoutOun lCqu;pm«nt — saiDi«d« laEqglomt. 

t Old pitUm for Stoiei, Ac., anmnpanfli^ ■ Siege Tnln. 

J New pullera tor Mnyliig Ihe OarrUon Crriige for B»l»rj Gmn. 
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PACKAGE OF 
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iR 
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IC. 
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IS. 



Same 
H«ar. 


1 


JR. 


SR. 


iR. 


la 


IB. 
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KarPore. 




2R. 


aR. 
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3R. 


IR. 


IR. 


3R. 


9R. 
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PACXAQE OF AUMUNTnOIT. 



[part X, 



IS. 


IR. 


IB. 




\l\ 


SE. 


SR. 


llJne, 


ICutonchM. 

llCh>rg«.ffl1«l. 
t Cbugt^ onptj. 





IS. 






IridgHI. 




IB. 


















CoUon. 










IC. 


iB, 


IK. 


Helling. 








JCuKmcb 












a 6ar([M, empt)- 





4 pnrlflm OH enih Lid. 
Waooon Body. 



"!S52w. 


\l 


3B. 


JR. 


1 Line,. 

Selling. 


18. • 


JR. 


an. 



Buiie»N«*r. 

















PAET X.] PACKiOE OF AMlinKmOrr. 

TWELVE-POUNDER HOWITZEEt. 

HOWrlEEB, OR WlflOOn IlUBEft. 



;i 


lUH,Seliliig. 


ICo. 


IGo. 


IC^ 


la. 


iCo. 


3 OrloDchH. 
Hl(*rtg^flll*d. 



iFortSKaoneadiU 

WiOOOW BODI. 
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BS 


la 

iOd. 


1? 


1(X 


IC*. 


Ig- 


SmmmNw. 



SC«rKincbe«. 
2ai»rg«,.inpljr. 
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16. IS. 


It 


iCo. 


ICo. 




IS.. 


iKSi^-S* 
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1,* 


a Burners. 
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PACKAGE OF AUHUHITION. [PABT X. 

TWENTT-FOUR-PODNDER HOWITZER. 
HowirzBB, OB TfAoaos Lubbb. 



la 

IOd. 


ICl 


^i'l^ 


iCo. 


IOl 


"stw^ 


iCuiMKhea. 



tridgM 
Priming. 


!S» 


1^ 


ICo. 


IB. 


.^„K„. 



WlOOON BODT. 



8C«t«ld«. 






aiauBw.«nptr. 












I Line, 
1 Hatch. 














18. 




18. 


1C«. 


iSS 






as. 


ICo. 










1 ChugM, tmpw. 



SUHuNMr. 













SameuNeirF 
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PABT X.J PACK&aE, ETC., OV SUALI, GTOBES. 

PACKAGE, AND STOWAGE OF SMALL STORES. 
Stowage ot Small Stob£ Box — Gun. 
Same eioctl; for 6, 9, 12, and 34 PounderB, with tbs alight eiix 
noted below.* 

Mallets, liize. 
Pincers, fUie 



Cam| 

Corkscrews, iron folding 

FilcB, KW , . 

Funnels, (XJpper . 
Hammers, wrench 
Knires, lalwrntory 
Line, seizing 



Ssws, dovetail, i 
Setters, faze. . 
Spikes, ja^ed . 
Spikes, ■pring , 
Wires, pHming 
Worms, gun 
Witnches, fuze 






Stowage of Shall Store Box — Wagooh. 
Some exactly for the 6, 9, IS, and 24 Poonders. 
I, for quick match 1 



Line, seising pieces of „ 

Telfiflcopes, folding .......... 

. Vices, smith, 1>ciich, small 

Wu-cloth yards 

STOWAOB or lUPLEMBKTS, ADD SXALL SlOBBS, 



Angers, fuze, hand, with bi 
Aies, pick, Europe, with helves 



On the gan. 
"■ i boi, gun. 

tb footboard, wag^n ; 

lives between boies, 
Rt. cheek, 1 ; Store boi,gnn, 1. 
j to each store box, wa^on. 
Store box, waggon. 
', breaat-hook ;~ 



Callipers, gunners' 
Cape, sponge, cmti 
Cases, tin, quick m 
Colours, camp. . 
Compasses, brass . 
Co^screws, iron f( 
Dragropa, L. O. . 



gOD, 1, 






Store box, howitzer. 
On the sponges. 
Store boi, waggon. 
Camp coloiirmau. 
St«re box, gun. 
Store boi, gun. 
1 pair in rear of each limber 
■lie. 

or ^lumer 1 ) Carripd Ln howitser, but not in gim 



PAciuax, Kia, ov shall stores, [paet x. 



Right chrek. 

recD wag^ bans. 
Uttobtek. 

Front fool-boord, wi^gon. 
Store bai, gun. 
Sbire box, guD, Mtd waggon. 
Store box, wa^oa. 
Oa the boies of gun, nnd mg- 



Uatcb, quick . . 

Pawtiti, gun and limbtr . 
Pincen, faze . . . 
Poles, limber, L, 0. . , 

Raapa, Fist, 8 ia. . . . 
Reels, camp, nith line 
Sawi, dovetail, or fme . 
Scniea, brsia, gttnc 
betiera, fuM . . 
Shafts, timber, complata, p 
Sockets, portlira . . 
Spit", gun, jagged , 
„ spring . 

Spon^, nith rammer 
Straps, leather, aide-arm 
Telescopes, 2} tt folditig 
Tiits for cart^ spare , . 
Traces, chain, L. 0. pole. 
,T „ loadii^ 

Vicrs, smith, bench, smlU , 
Wai-cloth .... 
Wires, priming, oumon 
Worms, gun, N. P. . 
Wrenchis, fuze, brass 
Yokes, pole, double . 



irststoi-e-cnt. 
Store boi, gan. 
For each cnrri^e, if fitted for 

■jnllock draft. 
Store boi, gun. 



Store- hoi, gun. 

Under waggons. 

Left cheek. 

Store box, gun. 

Store boi, gun, 

1 aboye, and 1 nnder the trail. 

As required. 

Store boi, w^gon, 

2Dd store citrt, with tooli. 

1 pair, carriage ; 1 pair, cart, 

4 pairs, aniagej I pair, 

cart; J, spaj-e. 
Store boi, waggon. 
Store bai, wa^on. 
Rt. diedi, 1 ; store boi, gun, 1 . 
Store box, gun. 
Store box, gun. 
1 pair, carriage ; I pair, cart ; 

i, spare. 
4 pairs, carriage ; I pair, cart ; 

i,ipare. , 



P A R T XL 
GUNNERY. 

Br the Parabolic Theory, tha greateit range in whcu tJie angle of 
eleratiDD 19 45°, or half a righl angle ; and the nnge* an equal at 
angles, equally aboTe, and below 45°. la projectiles, moving with 
Tefocitieii not eiceeding SOO or 400 feet per secODd of lime, the Pant- 
bolie theorj will resolve cases tolerably near the tnith ; but in caseg 
of great projeetile velodtiee, that theorj is quite inadequate, nitliout 
the aid of data, draws from good ciperimenla ; for bo great is the 
effect of the resistance of the air to projectiles of eonsidenble lelocitj, 
that some of thoee, which in the air range only two or three milea, 
would, in vacno, range between twenty and thirty milea. The eilects 
of this resistance are also various, according to the velocity, tba d>>< 
meter, and the weight of the shot. 

By eiperiraenta it will be found that the greatest range (intlotd of 
being constantly that at an elevation of 45°, aa in tfie Parabolic 
theory), will be at all intermediate degrees between 45° and 30° 
(with onliKary charaea about 42°), being more, or leat, both according 
to the Telocity, aiid the weight of the projectile ; the smaller velo- 
cities, and larger shells ranging farthest when pnjected almost at an 
elevation of 45°; while Uie greatest velocities, especially wilh the 
smaller shells, range farthest with an eletation of ^ut 30°. How- 
ever, as sulEctent eiperiments have not yet been made to establish 
true rules for prac^cal gunnery, ludependent of the Parabolic theory, 
we must at present content ourselves with the data of some one 
certain experimental range, and time of flight at a given angle of 
elevation, and then, by lielp of these, and the Parabolic theory, we 
can determine the like circumstancea tor other elevations that are 
not greatly different tiom the former, assisted by the following 



l.—Tofindi/ie Vtlooltg of any sM, or shell. 
It has been found by eiperiments, that wilh shot of mean windage, 
and powder of mean strength, a ebai^ of one-third of the weight of 
the ball gives an initial velocity of about 1600 feet per second: there- 
fore, to find the velocity girffn by any other charge, divide three times 
tlie weight of the charge bjr the weight of the ball, and multiply the 
square root of the quotient by IGOO, the product will be the velocity 
in feet, or the apace the shot passes over in the tirst eecondi* 

• Bt the batlistlG eiperlment, oonducled in Wtj, issr. it was found lliat. 
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2. The firit graze, iciih gintn elevation, and charge, being known, to 
determine the Charge for any other first graie, and elemtion. 

Multiply the known chu^. and elevation into the proposed first 
.graze, alao the proposed elevation into the ^own first S^^^^^i "i^ 
divide the first product bj tlie last, for Ihe diai^e requireit in ouocea. 

3. Qitten the range for one charge, to find the Bange for another 
cJiarge, or ihe Charge for another range. 

The ranges have the same proportion as the charges ; that is, as one 
ran^ is to its chHi^F, so is aDf other range (o iU charge, the eJefatiofl 
of Uie piece being Uie same in both cases. 

JhbU of Veloeities, $c., of shells. 
Nature of ahelb, in laches ... 13 10 8 5) 4; 
Their weight (loaded) in pounds . 200 92 46 U S 
Charge of powder (land serrice) do. 5 3 3 1 } 

The velocities 436 500 623 693 693 

From Experimenti on the velixitiet of shot, the following nsahs 
have been obtained : — 

1. The time of a ball's flight is nearly as the range, the gun, and 
elevation being the same. 

2. The veloBities decrease as the distances increase (ari^ng fhim 
the re«slanc« of the aii, which opposes the pn^ress of the shot,) in a 
proportion somewhat higher than the squares of the velocities through' 
out, and subject only to a small variation. 

3. Very little advantage it gained, in point of range, by increasing 
the charge more than is necessary to attain the olgect, the Telocitie* 
given by large chargea being very soon reduced to those by moderate 
charges; those, for instance, given by half the shot's weight are 
reduced to an equality with those by one-third, afler passing through 
a space of only 200 feet. {Vide 8 J 

4. Very little benefit is dericed from increasing the length of guns, 
the velocity given by long guns of 23 calibres being reduced to an 
equality with that of abort guns of 15J calibres wiib similar charges, 
after passing through the IbUowing spaces — vii. : — 

With i the shot's wdght, about ... 285 



„ 1 do. 
„ i do. 



5. The resistance of the air against balls of difierent diameters with 
equal velocities, is very nearly in the proportion of the sqaares of their 
diameters, or as their sar&ces. 






A ilgbi e^i 



weight of IbB pendDlnr 
iler. t«o f»t sboner Ui 



to feet kw. 



FABT II.] OtrUNERT. 



T. By firing ilie aJiargt it difftrtnt ptrti (leparately, or siniDl- 
taneooBly), by compnaing tha durge, bjr the aie of wads, bir Tiiyii^ 
(he we^ht of the gun to lenen the recoil, or sven by itopping the 
lECoil entirety, no sensibte change b produced in ihe Telocity of the 
ball. 

8. Tht vtheils ineriaiei icith ihe charge, Li n wrl^n point, 
pecaliar lo each gun ; but, by furthtr ineieaBiDg the chnrge, the 
velocity gradually diminishes ; yet the recoil is always increased by an 
increase of ebatse. ( rViic 3.) 

9. Tilt nelocities of balla find mlh eqaai charges increase to a 
oertain point, wben the gnn is longer, in a picpartioD which ia nearly 
the middle latio between the square and cube roots of the length of 
the bore. 

10. When thol of difermt meights are fired with the same chargei 
of pBider, the Telocitlss commuDicated to them are nearly Id the 
inreise ratio of the sqnare roots of their weights. Therefore, shot 
which are of difFerent welghta, and impelled by the tiring of different 
chiu^es of powder, acquire relocitiee which are directly as Ihe 
square roots of the ehai^;es of powder, and inversely as the square 
roots of the weights of the shot. By making lise of shot of a 

discharged with the same chargp of powder would be increased in the 
ratio of the nquaie root of the shot's weight, which would both ang- 
ment the foreo of the blow with which it would strike, and also the 
Fiteat of the range. 

Compoand-thot, or shells filled with lead, firod with chai^ in- 
Creased itb, will increase the power of range considerably. 

11. With oomnton shtllt at iSP elevaiim, the time of fiighfit ateitj 
eqnal to the square root of the range in feet, divided by 4 ; or, more 
nearlT, equal to the square i-oot of the qootient of the range in feet, 
divid^ by le^. 

12. The range at 45^ Venation is nearly equal to the square of the 
time of flight in seconds, multiplied by 16^ feet. The range at 15° 
will be about half tbat at 45°. 

13. Up>m inclined planes, at any elevation, there are always two 
elevations with which any range may be obtained. 

The eleeation which gieet the grealeit range, en a given aicent, is 
eqnal to half the sum of »0° added to the ascent. 

Tha eletjatiom ahiah give equal ranges on a given ascent, are the 
complements of each other added to the ascent. 

The elemtioB uAich gives ihe greatest range on a descent, is equal 
to half the complement of the descent. 

14. The depths penetrated by bails of the same siie into toood, wilh 
dilTerent Telocilies, or (Jiargea, are nearly as the squares of the velo- 
cities. Balls of diBerent sizes will penetrate to depths proporti,on;tte 
to their diametna ; therefore ■ greater ball will not only maiie a 
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larger bole, but irill alio penetrats iartber thaa a small one with tlie 
■aiDe velocity. 

15. By ejpvriments at a mean range, it has been ascertained that 
in oommoa eattb, dug up, sod w«ll nmined, a mueket ball buries itself 
uaaij IJ foot i a 6-pounder from 3} feet to 4J feet ; 9-pound«r from 
6} feet to 7 feet ; l;i-paander from 8) feet to 10 Itet; 18, mid 24- 
poundeia from 11} feet to 13 feat. 



KAVAL GUKNEBY. 



IHSTBSOTIOHB POI 



Every ship ahoald be prepared to defend herself nhen attacked, on 
both Hides. On asBembling at quartera for aGtlon, or exercjH, the men 
are to repair to their respective sidea according to their watches, 
providing aud diatributing the wveral articlca allotted tlwni. 

The Snt captains, and half the crew of the guna (the men desig- 
nated hj the odd numbers), remain by their proper guna ; the second 
Caplalni, and the remainder (designated by tJia aveu numbers), ataa 
the guna on their right. 

Stationary puwdenocn are allotted to ev»y two guos : they are to 
have two cases ; that contninisg tha raserre cartridge ii to be hung vp 
in rear of tbe gun utudshipa. 

An aitm powderman, whoaa duty it will be to fttch ponder from 
the m^aime scuttle, and lupply the ■tslionary powdcniian, is to be 
allotted to every four gune, that the reserve CBitridgs may not at any 
time be left without protectim. 

The gun and ila opposite should bear the same number, b^onit^ 
from forward with No, 1 on each deck. 

Ttie man appointed to wm-k the gun are to be dislingaishcd by 
nimiben, which will be assigned according to the oomplement of n^ 
alMtioKd at each gun, as hereaAer describsd. 

The crews and pawderroen of the odd-numbered gnus ahould bs 
composed entirely vf the starboaid-watch, and the evcD-DUiubtred guns 
of the port-watch ; this will euable whole guns' crewa ta be worked 
tc^ther in th«r watch on deck, witbout dialorbing the watch bdow, 
and will also enable the commanding officer to take the b«at men from 
both watches for the captains of the guns ; they ■hoald be selected as 
much as poaiible from varioua parts of the abip,so that if a beavy lofis 
of men ahould occur at particular gmu, it wcbid itot be more severely 
felt at one station than at another. Petty offioera, or tuding mm of 
stations, who are likely to be oiiled upon in action to perform duttec 
ai such, are to !» qnartcred at the guns nearest their work. 

In assigning the duties, it is premieed that the oompleneota (^ all 
dawee of Htr Majesty's ships, amsil vessels eicepted, will admit of the 
crew of each gun being composed of sir persons and the powdenoan 
(the hitter of whom is not to bear n number), by whwn the principal 
dntiia in the working and providing for a gun are pofonned ) llta 



(, Google 
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litBt six an to b« distiDgniihad u Iha Gtiii Dumben, md U17 additiatul 
men which ils file may require, >r« [a be couiuleTsd u Auiiliarlu, 
bat tlkef are to be equalJy Instructed «D(1 rendered oompeteat to 
perfonn the Mveml duties of tlie gun. Bj Ihu arrangement, one 
Byttem will be applicable to the working of all tbe di&brent nature of 
guiu nied at sea. 

POSITIONS. 

The crew, nith tlie eiceptioD of the firtt tai second captain and 

pbndenneo, are to staod nith thdr btcts turned obllquelf towardi 

tlie gun and the port, this pueition bejog best adaj^ to «ecnre 

attention. 

' The two men whose numbers place them lartfatst from the ship's 
side, an to be termed right, and left nor men. The guns on each 
deck are to be divided into two diilEionB, called the foremost, and after 
quarters ; and an ofScer is to be appointed to command each. 

Arrangements are to be made In the different magajines and pas- 
sages, for the regnlar supply of powder to (he several deckt, nnder the 
superintendence of an otiicer, to prevent canfuaion ^m the inter- 
mixture of the cartridges ] and the following rule should be obscTTed 
tn Bupp^jing the di^rent declu with powder, namely : — 

In Irtgates, and two-decked ships, the lower, and main deck should 
be supplied irom the fi>re magazine ; and the quarter deck, and fbro- 
ca^e from the after magaxine. 

In threeslecked ships, tbe lower, and middle deck tnaa the (ore 
magazine; main deck, quarter deck, and forecastle trom the aA«i' 
magazine. 

The fire screens are to be kept liied, rolled up, and protected from 
tbe weather. 
Nora.— The above sr 



ASSEMBLING AT 41UARTKRS. 

The accustomed beat of the drum is for Action ; the stationary pow- 
demten repair to the magaiine^cuUle for two cartridge-caws and two 
cartridges, and then return to their {daces in the rear of their guns 
amidships, ready to receive aU further supply of powder from tlie 
eitra pondermau. 

The Gun numben pnmde the stores, and with Uw AiuiliarieB cast 
loose their respective i(ubs, wbirjk are to be searched, loaded with full 
charges, and single shot, and run out without further ordeis 1 but 
they are on no account to be tired without datiaet orders from the 
upper deck. 

Ndti.— llH above airangenenl, alUxHigli it ininns Uio Jpuie being got 
qnkkly reai^ Ibr actiixi, ctota not precLude ute commanding officer from giving 
etdois on bating to quarten. to u»d with snj otber cbuge or pruJectlLe be 

The accustomed beat of the drum with one roll is (br Manmil 
eierciie, the same as for Action, but no powder is provided. 

The accuitomed beat of the drum with two rolls is to muster for 
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Inapection : tlie crewg and powdermen repair to their reepectire tides, 
npleu ordered to the contrarj. The ststioniuy aad eitni powdennen 
take their pUcei in the reu' of their gum amidships. " Fall OaL" 

Dbtiil fob Placing the Mbk. 
Take your place in the rear of the gua facing the port, as Ko. 1, tiie 

Take your place to the rig^t of the gun close to the ship's side,'aa 
No. 4, the sponger, standing quarter-face to the gun. 
' TaLe jrour place to the left of the gua close to the ship's ude, as 
Ko. .1, ttie loader, staoding qnaiter-face to the guD.* 

Take four place to the right of the gua ueit to No. 4, as No. 6, 
the jissistaDt spoiler. 

Take your place to the lefl of the gun next to Ko. 3, as No. 5, the 
assistaut loader. 

Take jour place to the right of No. 1, facing the ship's side, clear 
of the recoil, as No. 2, the second captain. 

Thew sii numbers are Gun numbers, and proiide stores for, and 
cast loose, this gun and the gno on the right in their respective 
watohes. All numbers above Uiese are Auiiliaries, who cast looae 
this gun and the gun on the right m their respective watohes. 
Take your place to the left of the gnu neit to No. 5 as No. T. 
„ right „ No. 6 aa No. 8. 

left „ No. 7 as No. 9. 

„ right „ No. S as No. )0. 

left „ No. 9 as No. 11. 

„ right „ No. 10 as No. 12. 

And so on with higher numbers. " Cloae up." 
" Gun Nnmben." 



14. The right rear. 


man. 13. The left real 


>maD. 


(OciA. 


> ion Mghest nimft«r».) 




numbers as placed in i 


■otation on arriviog at the gu 




1. Thecaptaiu. 
3. rC loaJer"^' 


1 6. The assisu« 

5. Theassistar 

1 2. The second 


captain. 


Fii.— Til. Gnn nombert are never lo be called unlew wilercd i and » 


•ThUortw 


applies to all Sqs. bolt and », 
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Uimnsa both Sides. 

M AFf ivvTH ( ^^^ walch will repair to iu THpective udci the odd 
HIDES {nmnbers atduding to the left of the left giau; e^-en 

I numbers lo the right of the right guu, 
Leftguua, 3 remalm 3 Bight [uos, 4 remains i 



Not!.— TbeMtgiRD modd sUrtMid, ud sna port. The rt^t gaiH am 
red aUrbwd, um odd port. 
Guiu' (^fft aIvi^b man, and powder-bori atwaji supply adlacant guns, 



Pbovidinq Stobes 
(both tides nunfud). 
No. 1. ProTidea 3 leul plug:, priming wire, tube boi, 
trigger line, vent bit, leea the lock njied and fit for uce, and 
handsi^keii. 

3. Shot, and grummet, spare breeching, wet swab, vads, aU' 



, l^Dterns Ebould b< 



■' MiM, I 

ExBBinSE WITU. 1 

"So. I. The captain; commaude, attends the breeching, primes, 
poiuts, tires, and stdpe tiie vent. 

2. The 2Dd cnpUiu; assists 1, runs out, attends handspike, coin, 
and lock. 

3. Loads, rams home, runs out, and trains, 

4. Worms, sponges, rams heme, runs out, and trains. 

5. Gives shot and wad ts 3, runs out, traina, and apaua tho 
breeching. 

R. Gives spi)nge,rammer,and worm to 4, mna out, tmins, and spans 
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9 and 10. Bod ont, and attend bandipika. 

11. Kqds out, and attends handspika. 

12. Kuns out, audtr^DB. 

13. ftun« out, traiiii, aod brings up sbell. 

14. Attends train-tackle. 



Note With mon. or 

ibovr. except Itut ihe pi 



The capOdn ot the kqd it mpomlble that all it 



pltdD ot the KQD b r»pa 
be giui, uid tbu itrougbout t 



a 9 Hen to ah Ucpeb Dbok Qvs, 

No. 1. The captam ; mmtmuidB, atUnds the brwchlng, primes, 
poiuts. Grea, and aiopa the vent. 

2. The ^id oaplaia ; aaaiatB 1, attends the apion, eleiating aurevr, 
lock, and train tsikle. 

3. Loads, rams home, rune ont, and trains. 

4. WormE, sponges, rams home, rum ont, and traint. 

5. Girw shot and wad to 3, tuui aut, treius, and spani the 
breeching. 

S. Gives sponge, tammer, and worm to 4, runs out, tntina, and 
spans the breeohing. 

7 and 8. Run out, and attend handspikes. 
9. Runs out, trains, and brings up shell. 
Hots.— With gnna noaiBiled on tat ch»^ carriages barliig aide terns la 



aa^sSiliiK. ' 








Handspikeme 


a with 5, 6. or 


7 men . . 


gaud 




„ 8or 


9mea . . 






„ 10 or 


1 men . . 


t , 


and assistant 








Handcpikea 


n with all Kas 


aboTa'll' '. 


e . 








EiceptwiHi 


lO-inch, and 68 






whenassis 




enwiUba . 


I' . 



With light guna it ma; be adTflsti^eons in some (ssea to di 
tbe hHUdspikes. The left leannan will always fin with a hi 
matuh, and the right reannan will attend tite train.tAcUe, ei 
he is handspikeman (when 3 will attend it] and in k 
eierciaa (wboi AoM rearoKD will BttHid it). 



(, Google 
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ASSEMBLING AT QDABTERS. 

The accDstiTmed beat of the drum is for Action, wheo the guna 
u« to be out looia. lowleil, and nin sat without oiilen. 

The ■ccuatumed beat of tbe drum Kilh <me roll 1* for Huiui 
Exercise tfa« same aa for actloD, but olthoiit powder. 

Tlie accnstODKd beat of the drum with tm> nlit ii to miutcr fc 
liupectioii. 

GoHNoa., 1, £,3,4. 6,6. 

AnxlUariea, 7, S, 9, 10, 1 1, IS, 13, 14, Ice. 

Haudapikemen, 9, 10. Rearmea, 14 the right rear-maa, 

13 the left rear-man (or the too higheit Not.). 

. The Captain. 4. The Sponger. 3. The Loader. 

""■■"'-"' "- nger. S.^Ore A«i' ■ " ■ ' ' 

te Secand Capl^n. 



MAN BOTH SIDES. 
I>BrrGinis— 3rem^iu3j S becomei 4; T,6; 9,5; 1L,3; 13, 7; 

RiOBT Guira^ remdni4; G become* 3; 8, 6; 10, i; 12, 2; 
14, 7; and 2,1. 

PROVIDING STORES. 

(Both lida mattned.) 

No. 1.— Provides 3 vent-plugg, priming wire, tube box, ipare 

tiigeer-line, rent bit, leei the look Sxed and fit forliM, amt place* 

'-indgiHkeB. 

No. 3. — Shot, and grununet, spare 'breeching, wet iwab, i 
and tiam wrench. 

No. 4.— Sponge, runmer, worm, and fite bucket. 
StalfaiTwry and exlia PoWdenn^, two cartiid(^ «Mea and 
cartridges each. 
[hinch BDtu, 3 flboDld ] 

r a - — ' tipirektctB, sod hi ^, „_-,-_ 

id explain. I^AWnu ibould be hung up untdahlpB belw««D ttfi pur 

ibE la Dntor br ibo propn' ^o- '. BTrBiiseloenta beltv mnde for llgbtl 

, BhfttlB an tlwftyk 1o be pruvld«d tpj the tvo hlgbf 

ing loose a Lower deck Gun with 7 men, 
\Boih tide* Buptned.) 
TXatt—Sa. 1 plan* hudivikei, s ud t bur out, and tl» otbn Vot, trice 
up Uwporti wht^ [lie port ka op, 1 provided tlona 3 andJi"""" "" — "" *""""" 
Ob tralif uckle. s mnd * cut olT uniute-lKahlB^. then pcoTld 
awar hraat-^apptrA Bud S deer twaf And tbltl t^- " — ^''• 
UlUeisreGlrv.iodtn' '— '- -■- " '-' 



" Klarate,' «« tbe brd nnaerlT Ksared, *ud plK« coin U P. B.. tbe Enn Is 

" irdied. IomM. Hd ma tint, tfbtl* ttax gun li Mat elevnUd, 

and t tfmo tbe bKeeUng. 
Man the &takbo**d ob Pom GuNB, 
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GREAT OBS 


7«< ««• on 0-^ to I«m tAe f^HTciw! 


Km. 


E.«... wrn „ H„ TO * l.w„, «.»».. ™ M^ D« Ob«. 




1 








points, ar«s,>Dd alops the vent. 




9 


The 2nd Captidn ; usiate 1, runa out, attends hudapike, 






coin, >nd lock. 




3 


Loeda, runa home, rniui out, and tiaina. 




4 


Wonna, sponges, rams home, nina out, and trsins. 




a Giiea ahot, uid wad to 3, rana oat, traina, uid apuu the 




1 breeching. 






Gives sponge, rammer, and worm to i, rung out, trains, and 






gpana the breeching. 




7 tcS 


Run out, and train. 




9110 






11 


Runs out, and attends handspike. 




n 


Bnna out, and trains. 




13 


Buns out, tr^ns, and brings np shell. 




u 


Attends tnln tackle. 




NoiL-Wllh more, or Iw tbui 14 men. U» £i«viH wiU be tbe MDM u 
















«lhepiii.QiKllhiilUi™igbool.llKE«eKlHeiU Iha Nm, perfotm iheir dotie* 




wllh 10 soil 11 DHS, »uici 3, ud wlih all Nix. ituve 11, il imdS, eiccpt irith 




iiw.toeTeiT 




HoTi.—No. 1 pUm budsplkea, s and ( bcu oul. *qd 1 and 3 Mix up the 


tickle, SiaH clui iVBf, and unlioiA Oalii-lackle. ami pioTlde lUni. t aod « 


lilD; when the Bide-UcklMircdeir.UHHr^n-Uckleinllia war, I glmUii 


luwer b>lf-pi>rl I be Ibeu ae« the bed pcsperl; Mcund and plaiH o^ al P. B, 




" WoBDj OF CoBMASD."-" Prime," "Point," " Elav»te," "itMdy," 
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EXEKCISE. 


fortha Cu at vjIuA Otey art quartertd. 




Noa. 


Ejisoiea with « HastQUS Vmx taci Oto. 






points, flres, and stops the vent. 






The 2nd Captain; uBislB 1 atteodtt the ipron, etevkUnB 
screw, lock, uid tr^B tackie. 






Loads, nou homo, runa out, and trains. 






Woirms, spongea, roma home, runa out, aud tr^nB. 

GIvea ahot and wad to 3, nma out, traita, and apane the 






Gives apongo, ramm«r, and worm to 4, runa out, trains, and 




7ttS 


Run out, and attend handspikes. 






Buua out, tr^ns, and bringa up sbeU. 




Nora.— With gana n«Binled on Rnr dKTk carriagH having aide letera for 
rnnnlng out. Koa. I and 9 will atairt the aMo-Iickles, and the left rear-man will 

OMTfagee, the Eierctae will be tie ume as abuve. e<«pl thai So. 4 will attend 
c«npreMi>r when tha gon la out, and No. » when the gon U in. 


men. T and «; and with all Nol abore ll. 9 and 10. Asalatant Han^lkemen 


Gun with 6 men. {Both .ida nanntd.) 


hnir-port ; wh™ Ibe port l» np 1 pmrldea .toiM, 2 caata off, and booka on traJn- 
clear »r>T and >Ufi Ode-ucklea, on toggle bnecbing, and >pan It wbcn the gun 

the gun fa tben mn In, seaithed. loaded, and nin oot. Wftb t men, T will 
nppar balf-poru are made to take off. 1 and 4 will uke tHem off. 


"Fire," "Stop the Vent," "Bponge," "Lo«d," "Kunou*." 



-FIRIHQS. (PABT XI- 



ORDERS FOR MANUAL EXERCISE. 
On comiDg to tlic^n,K«. 1 Mclhclocha fiitdsnd tit for use, Tcnts 
rlesr, sights adjusted to the diatdDce Damed, *iid the gam wanhed, 
landed, aud run out without further orders. 

WORDa OP COMMASD. 

" Prime." I " Ready." I " Pponge. 

" Point." " Rre.*' " Load?' 

" EleTOte." I " Stop the rent," [ " Run not." 

EEMAKKS ON THE DIFFERENT FIRINGS. 

iNDEPEfDEHT FlBINQ. 

By this ia meant, firing the guns independently o( each other, each 
captain of a gnn seizing the meet farcnirable opportanitjr. This firing 
should always be uwd in action (unleas ordeml to the contrary) when- 
ever the object is Tisible, the smoke £wm one gun not gieMij im- 
peding the firing of another. 
<See Detail for Independent firing.) 

FlBIFQ IK SiTCCEaslON, 
By this is meant, firing one gun afl«r another in regalir order, 
commencing from the foremost, or afler gun, acoordiug a> the wind U 
blowing from of t, or foncanf. This firing may be used with adTanlage, 
whenever a contmiious steady Jire is desired, as the smoke froiD out 
gun will not impede the firing of the neit. 

QCFICK FlEING. 

Bj this is meant, rapid iodependtut firing, the tangent sight not 
being raised. This firing should be used when close alongside an 
enemy, as then but Utile pointing would be repaired, 
(See DetaU for Quick fiiisg.; 

Broadside, and Dittsiomal Fiiubo. 

By thia ia meant, firing the whole broadside, ac a dinslrai of gnu 
simultaneously, by order. Broadside Dring should he used when the 
emoke bangs abont the ship for some time, and diTisional firing when 
(he emoke oloars nway at shorter intervals, as then the fire would be 
m«e CBBtiBiWBB, Broadside, or divisi>nal firing could also be used 
with greater advantage within a moderate distance against stone forts 
than independent firing, from the incn-aied concussion caused by n 
number ol shot striking at the siune moment. In divisional firing each 
deck, or the half of each deck, should be considered as a division 



CONCENTKATED FiBINa. 

By thia Is meant, firmg gons preriouslr laid by the aid of lines, or 
batlfiu, so that the shut may cross each other at a given dislaiice. 
This firing woold be most eflcctire in case of smoke, or darkness, the 
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object being TitfbU fnwi tin npperded, or taut head, mi tntj bt 
Dwd Bt diitancBi within, mA beyood the p«int of coDCtDtraUDn, but 
the Mt«r must never eicced double tbat^ at which Iht >bot ctml 

In Indefehdeht Fiitma, 
Ho. 1 nins the tanaent Bight BccordiDg to the charge tni dutance 
naxwd, l»* th« gun for the object, and gives the wonl " Ready " ai 
BOO* aa tne elemtion ia correct, keeping the direction so wiUi die 
haadapilies, and taking care sot ta fire till the lide-tacU* falli ^re 

iH qmCK FlBIKQ, 
No. 1 lUB the gua laM baruoi)t«l, mid ran out for t^ olgect, prima ai 
the gun goes out, taking can not to cock the lock till thf niaiiU ia 
clear of tba portdill, and not to Gn tUI tin aid^lackl* fall* an out of 

The only woida of command to be given are, " Run in," " Ron 
out," and *' Ready." 2 chalki the bed, and coin, and the guoa are 
relaid vhilat loading. 

ArSANOBHENT fob FiaHTIHS BOTH SiDsa. 
When aecesfary to fight both aides, the vhole of the gnna arc to be 
manned, and worked with " Half ci¥«b " (as in caatiog loose) ; but if 
tVom casualties or other causea this is Dot piaetimble, the right guns 
should be left »i nfUr the first round, and Ihe left guw manned and 
worked with whole crews, 

HoTK.— In iLEilon, or EaerelM, Iheimrklog wlih " lialf creire " ihoaJd ml be 
mnliniiBl bcvHid a or 1 nmndri. u sner Uiks. owing u canaltia ud the 
ng would In mun eOcilBitl; kept up 



a SimTLTiiJEons Cohcentbated Firb. 



The bearing, heel, and distance, having been given from the upper 
deck, the ofBceri of the different divisions of guns will name the 
elevation, or depression to be given by marked com (allowing lor the 
distance and heel), together with the hearing, and then give the order 
" Lay the guns;" on which the Nos. 1 are to give the orders for 
trainii^, holding the lines immediatih) tunfer the marks overhead, 
denoting the beuing, and the gnna are to be trained till the sights 
anparaUel to the Ihiea: Nos. 1 then give the word " Elevale" and 
direct 2 to pve the guns the required elevation, or deproaiion, making 
the lines fast to hooks overhead ; they th«n resume the trigger lines, 
and wait steadily for the orders " Ready," " Fire," which are to be 
given by the officer attending the director. 



BBVOLTOfO GUK 



[part it. 



DimocNTnra, un Momrniie. 

No. 1 gives the word" Ron Id," tben "Elevate," 
tflkei out tbe coin, throws back depretsioD chock, 
■nd aeet the ^n laid aqaare between the hoQBJDe- 
bolti ; 2 prpparea the train-tankle, hooka it to t£a 
runner, and lowen the gun ; 3 and 4 pass tbs 
mnzEle'liishing ; 7 and 8 teka ont the keyi, throw 
back the cap-squares, unhook the tide-tacklei. and eea 
the carriage cledr ; rear-men provide and book ihe 

When tbe muizle-laahing ii passed, 1 gives the 
vord " Dismount," and all the Nos. roati the tniQ- 
taokle, eicept 1, 3, 4, and the handnplkemen ; 3 and 
4 remain at the niuizle-li*ghing until all parU bear an 
equal strain ; handBpikemen assist until of no fuTthar 
use, and then go to the traia-tackle. 



\ Everything nlll be replaced by the t 



. — Whpn ordered to " jyitmotmt." N"o. 1 



>e trSgger-Ilne round 



tbe lock, atlonh tbe cots K 

ready tor nnuntlDg, and when tbe gun Is hl|^ enon^, gft 

Hon the carriage tttck," be Ukd replace* tfaa deprewon ct 

BETOLTixa amf exercise. 
With a. Crew of IT Hen, and 
The crew are assembled as in Iha estaUiihed gnu extiTise. 
Gun Nob. 1, 2,3.4, 5. 6. 

Auiiliaries, T, B, 9, 10, II, 12, 13, 14, 15, 16, IT, Ac. 
Tniier»ng- tackle-men, 7, S. 
HandspikemeD, 9, 10. 
Agsistant handsptkemeo, 11, 12, 
Compressor-meD, 13, 14. 

Rear-men,— 16, the right rear-man j 17, the left roK^man (or tht 
too higheit !foi.). 
1. The Captain. | 3. Loader j 5. Assistimt Loader. 

4. Sponger. | S. Assistant Sponger. | 2. Second Captslp. 

pROTiDiMa Stores, 

No. 1. Provides 3 vent-plnga, priming wire, iube-boi, spare trigger- 
line, rent-bit, sees tlie lock fined and lit for use, and places hand- 
spikes. 

3, Sbot-grununet, spare breeching, wet swabs, wads, and fuie- 

4. Shot-grummet, spare breeching, Gie-bucket, and two stop hand- 
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5. B«ver, and sboL 

6. Sponge, nunm«r, vomi, aail afaot. 

Statjooarj sod extra poirdenneD, two cutridga-ca««, and two 
cartridges each. 
XoTE.— Span locks, and binmiM >n to tia provided b; lb* ind apUta ; 

'Wlien pivot giira ere nwunud la bnxdeldE gime, imd «i1t ime atw an be 
•lloiied lo (HO gum ite ■■ Swree" ebeold be pmrUlM with - Bolh side 
manned," aa I^d down In First ■■——■-- 



I IT Hek. 

No. 1. The captain; oomniiiiuls, attenda the breeching, primea, 
points, fim, and stcpa the vent. 

2. The 2nd captain ; aaeiet* I, rnns out, attenda the apron, coin, 
lock, and reai-bait. 

3. Loads, ranks home, rmu out, attenda lighting-'balt, shackles, and 
unsliacklei breeching. 

4. Worms, sponge^ rams home, runs out, atteudi stop-bandspike, 
shackles, and nnshackles hreechiDg. 

5. Brings up shot, or shell, runs out, trarerses, and spani the 

6. Gives sponge, rammer, and worm to i, runs out, traverses, and 
spans the breeching. 

7 and 8. Run out, attend trarergiDg-tackles, and shift side- 
tackles. . . - 
9, 10, 11, imd 12. Run out, and attend handepikei. - 
13 and 14. Run out, traverse, and attend compreaaon. ' 

16. Traverses, >hi{ts'tTaver«ng-tackIe, attends sUp-handspike and 
traia-tflckle. 

17 Traverses, ahifta traversing-tackle, brings dp ilhof, or shell, and 
attends train-tackle. [ ^ 

Nom.— These Noa. nlil.be redoced for llgbter. or Iwnawd fur heavier cnns, 
■s mar be neceuarr, vben the rearmen will do the dDl}« Qf U and l>. WiUi 
lees than Is men. Nob. 11 uid 13 wlU attend compreaiore. 
When elide gaoaarefltUd withFerEUBon'sOompRMor, NaSii toattendit. 

Slationsfor Casting Loose a Revolving Gvn. 
1. and 2 place handspikes, and provide stores; 3, 4, 5, and €, 
provide stores, and clear away side-tackles; T, 6, 16, -and IT, detir 
nwi^, and hoek on traversing-tackles lo fore par» of-slide ; 9, 10, 11, 
and 12, dear away spans, and unscrew span shackle-bolls j IS, 14,15, 
16, and 17, clear away the porta and berthing. When the gun is 
dear. No. .1 ^ves the word "Action on the fighting-bolt • • • " 
" Right {or Left)i Traverse," and when on the fighting-bolt named, 
"WelL'the ^n is then searched, loaded, and run out. While the 
gun is b^g searched, the breeching should Ik sbackled to the ship's 
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Statlont for Catting loote a Sroadticle piiKit Sim 
(boiA tidtt mamud). 
tl*. 1 pUoa haodBplkn, and proridn stores ; 3 and 4 [ 
dons, aod cImt awa; side-tackles ; 5 and I 
wucren tfta shacklft-biilta ; 3, 7, S, and 9, olear awi;, and 
tramniD^tackles, sad unship pari*, and berthing. Whea 
ia clear, No. 1 gives tfae Decosary orders for gftting it on the fighting 
bolt; the gun is then searcW, loaded, nod tub out. While the 
gun is being searched, the bnechinf should be shackled to the 
ship's ude. 

Words of Cokmakd. 
•' TniTerse." 
" Prime." I- '■ Ready." I " Sponga." 

" Point." I " Fire." " Load." 

" Eieval*." I "Slop the vent." | " Run out." 

Not*.— Wbfo the dlrtoUen o( lbs Kon la M bs ajtcnd. tba word - Traverse " 
Is lobe glvsn if Un gun U iti, and " Pulnl" when Ibe guu ii atl. 
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Alloiamce for thf Defltctioa of Shot occattoaed by the Wind from 
a Si^mder, be eat., ehargt 9 lb. 

In lirii^ with a moderate bnezg (force 4) ocrou the iwige, an 
■llowanre of I foot for every 100 yards of distanoe hu been found a 
correct guide. 

With A moderate gale (force T) annut the range, 2 feet for evfry 
100 yards of distance. At lOOO jrahU' dittance with the Utter force 
of wind (7) rujainst the range, i^'roore eUvation ehonld be given ; 
and when aith the range, J" less elcTStion, than in the Itange 



Photiding Stores. 
Pro rides tnbe boi, and plummet. 
Sponge, sheepskin, and haiidapike. 
Shell hooks, and handspike. 
, TrxTening tuklte, ana ptimlDg wire. 
, Trigger-line, and fuze implements. 
Cartridge csh. 

ElERCISB wrTH 8 Meh 
(in a Mvrtar Baat). 
No. 1. Conmands, poiat^ and primes. 
„ 2. tipongei, wipe* tbe baitom of the chell, nnc^ the fuze, 

Hsaisls to put in she!!, and travereea. 
„ 3. Puta in cartiidgi^ aasista to put in thelli and traTcrsea. 
„ i. CleanindserrestheveBtiprickstbe cartridgeiand treTcraea. 
„ 5, Prepare liiiea, takei Ihem to 8, tniTeriea, and lire). 
B 6. Bringa oartridge. and ooculonally relievea 7. 
B 7. Prepam oartridges inthe magmine, 
„ S. Prepares and hooks on shell in the hatchway. 

WelfU of noitar. IMawt. Eitrema charge. 30 lb. 
W*iihtotab(11.1i>0tb. Bonilns cbHve- 'H ■■>• 
H.B — Land eerriee nwrtan are worked in a rimilar manner, the 
only diflirenoe being that handapHces are required fbr running np and 
trainine, and a shell beam, or ehell books tor bringing np the shell. 
They are trained for the object by bringing tbeoi on with pickets 
placed in the parapet for the purpose. 

All mortars with the oidinary ooin, are elerated at no ai^le of 
45° ; this elevation may be altered if n*ee»arr by putting in ui ad- 
ditional coia, or, bysalstitutiDg a smaller one for that commonly awd. 
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' RED HOT SHOT. 



INSTKUCriOHS FOR THE USE OF KED HOT SHOT. 

1 . Red hot shot are not, for the prracDt, to be fir«d from any gona 
bnt 68, and 32-poundera ; the chargce used must out eiceed J of tha 
hesTiest chu^ alloned for the gun. as the eipantion of the shot by 
being heated considerablj decrease the windage, *iid consequeolljr 
tnnch increases the etreas on the- gun : thus the 56 cwt. 32-poiuider 
gun, whose heariest charge ie 10 tb., should not be fired with s 
higher charge than 8 Ih. : the chai^ea for other guna must be like- 
viRe proportionablj decreaied. 

2. To fverent accidents, ererj ship will he allowed a red hot shot 
gange^ through which the shot aie to he passed before they are 
brought away from the fumaces : a red hot shot bearer will also be 
BUppTled, in which the shot are to he triced up, and then conrejed to 
the guns; but if these are not issued, the shot can be triced up in the 
ash buckets. 

3. Shot can be leadily made red hot in the furnaces of Etaam 
vecielB, and to a moderate eitent this can also be dooe in the copper 
holes of sailing ships; a 32-pflunder shot will became red hot in 
the furnace of a Bteamer in about 15 minutes, - and care must 
be takeD that they ore not heated beyond a bright red, at otherwise 
they are liable to lias, and to become misshapen, and if so osed thej 
would be very liable to jam in the gun. 

4. Jt is Tpiy dangeroustofire a shot when jammed in a gun, but A 
ttd hot shot may be rapidly cooled by water, which will cause it to 
cootracl, and the shot will then probably be easily remored from the 
gun ; but if not, a small quantity of powder introduced down the 
vent, atUr the chai^ has baen destroyed, will effect its remoTil with 
certainty. 

5. Shot expand «bout ^ part of their diameter when heated to a 
bright red{ therefbre, as the mean diameter of 82-poander shot, 
when BO healed, fs 6*273 inches, it is considered Dnsafe to fire red 
hot shot from either the 32 cwt. or the 25 cwt. 32-pounder guns, or 
from the 32'pauDder carronade, as the windage of those gnns Is rtrj 

6. Clean shot, and shot thai pass readily throi^ the cold shot 
gauges, should be osed for tjiing when red hot; the shot most be 
■craped and cleaned to remove the scales and dirt, and then passed 
tbrooeh the hot shot gauges, before they are sent up from below. 

7. Whilst shot are being heated they should be turned, ss the part 
resting on the fumaco bars heats much more rapidly than the upper 
part ; when the shot are heated to a bright red they must be removeil 
from the fumaca whether they are wanted, or not. 

6. tSreat care must be taken that the cartridgea used are not in tmj 
my broken, or damped. A number of di7, sod wet jnnk wads must 
be in readiness at the guns, also a number of wet grummet WBds ; 
these wads should be Bosked in water for two or three hour* before- 
hand, and then the water well preeied out of them, and care must b« 
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taken thit thej are made Hnall enough to fit easilr in the guns irbeii 
swelled bj being soaked, otlierwise the loading will l>e Tsry difficult; 
the BpODge iihauld also be well damprd, and water kept at the guns in 
.case of sccideDta. 

8. It has been found by eiperiment, that red hot shot da not bum 
more than the onler jarni of a well-soaked junk wad, even though 
letl in tbe gnn for a consideruble period ; and it has been also proTHi, 
that there is but little danger of the cartridge becoming Ignited, even 
tliough quantitju of smoke should oraie up through the vent ; the 
^gruniDiet wad over tbe shot is necessar; lo prevent it from shiftinr in 
'the bore from the motion of the vessel, or otherwise, and it should be 
well sisked to prerent it catching fire. 

Precftuiimu /or loading gunt Kith Red hot Shot. 
First, the cartridge, then a drj jank wad, and then a wet junk wad 
are to be entered bf No. 3, and 4 is lo foi-ce them home together ; it 
is recommended that this should be done with a damp bpouge to 
insure any grains of powder being deatcojed that may remain in the 
■gnn; No. 1 pricks the cartridge, and 4 withdraws and returns the 
sponge. 

The shot ia then to be brought ap to the left of the gun, and 
.entered bj 3 and 4 ; the gun ahould be laid with sutGcient elevation 
to allow tJie shot to roll home of itself; 3 then places a wet grummet 
wad over the shot, aud 4 receives (he rammer, forces it home, and 
assisted b; 3, gives it two smart blows to Insure the shot bemg close 

Alter the loaduig Is completed, the gun is to be run out, trained 
and elevated for tiie abject In precisely the same manner as when 
firing cold shot ; but the sooner the.gun is fired the better,as the shot 
not only cools very rapidly when in the gun, but it is believed that i 
Jias a tendency to become misshapen from cooling unequally. It ia 
further recommended, when firing red hot shot, to select those guns 
that may be the nearest to the engine room hatchway, and not to fii-e 
tliem indiscriminately from all guns. 
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(Taken from Sir H. DouglM's Naval Gunnery.) 
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iJtOtES, AND IMeTAXGES. 



Table Viewing the nnght sohtendtd by the Uainmasti of Frendi ibiH 
of ■war, betweFti the Water-Iiite, and tbe Topttiait croutrees, with the 
corTCspondiog distaDcea^ 

(Taken ttom Sli H. Dongha^ Naval Gunner;.) 
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THK WOQDBS SIDE TAN«ENT SCALE. [PABT Xt. 



The gnn, when on ita carriage, and ran out in ila place in the ship, 
it to be laid perfectl; horizontal, and the foot of the scale >B then to 
be shortened (if necessary), so that, when held, and rtisting in « per- 

Sadicalai poeltioa on the st«p of the bracket, the line Of the Zero, or 
is bronght ialo eoiDcidence with the tine of the qunrter eight. 
PreviouB to using the tangent soJe. it vtill be uenseary to observe 
, the dr^ce of fhe heel, or Inclination of tlie ship, by means of the 
pendulum supplied with the scales, and an elevation, or depi'ession is to 
be given to the gnn to the amount shown, in onier to bring it to the 
horizontal poaition; and the degree of elevation, required for the 
utimated distance from the object to be fired at, is to be reckoned 
from the point on the scale then opposite to the quarter Bight,* 

Note.— Tbe gnn Is to be lakd boriionbillr by meant ot (be B^diit level, or tij 
Gommon kvel with fdumb line, laid from back tofrontsigbu 
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PART SII. 
BATTERIES, AND FORTIFICATION. 



siiBken, or suDkea ; a 
sand b^, Sic. 

Aa tltvaisd bMitry Las lU whole parapet rsiwi) ibure tti« natural 
surfece of the ground, sa<i, to procnre the mast of eartb required, a 
ditch is aanally dug directly io front of the parapet. 

A half-aankm battery has its ioltrior space, or terrepleiu, sunk 
some iDcW belov the natural lurlace, and its parapcC it c«inpoiKd of 
the earth thus obtained, and of that taken from ■ narrow ditch io 

A sioAtn btdtery his the whole of the earth tidien from the in* 
tetior space to fonn the parapet; and it mnst therelara be lowered 
from 2 feet to 3 ftet S inches, according Io the height of the gun 
CBTriiges Vi be nsed. 

The hiUf-iimken battery ia constructed the quickest, as the dignrs 
csn vork both in front, and rear, at the same time. In a Kouen 
battery, the di|rgers are aa much orowded as ia an eleratfd one, but, 
since ibe mass of parapet to be raisad 1^ smaller, it msj' be completed 
in mnch less lime. 

Casemates, or taiJled batteries, are made bomb-proof, aad the ctti- 
braznree are cut tbrongb the revetment. 

Barbet baiUriei have no embrazuree, the guns being idaeed od 
trareTBlng platforms to enable (hem to fire over the pare[Kt. 

A direct p^ from a battel^ is when the line of lire ie perpeodicular 
to the parapet, and an obliqae fire when it is oblique. The direct 
fir» t«>ng preferable, the batterj should t>e placed piratW to the object 
against which the fire is to be directed. 

The line of fire ia an Imaginar]' line dnwn tiirough the caitre of 
an ernbraiure, in the direction of the otgect against which a Iwtterf il 
constructed. 

JStiJ^'ozwe) are openings cut through parapets, flanks of bistians, 
&c., for guns to fire tjiron^. 

The neck of the eirtdrdmre is the toward, or narrowest part of it. 
The mouiA of the •miraiur* is the outward, or widest part of it. 
TAf tole of the enbrature is the bottom, or Ipace, between th* 
oheda, or Mdes. 

i:^ if» is the front of th* sole. 
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7S« genouilUr* ii that part of 11» {ampet wbkh b- btnntli (h« 
sill of the tmbntzaru. 

7'ii« RMrfon is tbe portioa of tha pmapet cootuned between two 
embrauiTMi 

TTie fOUowinj/ dAnensiotu are requisite to be proof, 
Agamat muatttrg. — 3 feat whea of earib. 



e ladtn „ mk. 

9 JDcht* „ brick. 

eaimiMt. — t feet, when of wood, or brick. 

€ fret against fl-poanden, whin ofcartb, 
9 „ 9-ponndeiB, ditM. 
14 ,, 12-pouadeiB, ditto. 
18 „ 18 Ji 24-imundfra, ditto. 

A ^pounder sbnt. with a chEirgt of «ift pound, will penetratA a mvit 
Um depth »t ti r*«t, at lb> dbtanca of tocaV-iw jm*. 

MHBiraiOIIB OF AN GLSVATED QCN BATTBBY, 

Ttuettd toiih faicinei. 

R. In. 
Space from tb« »otn of one onbmiu'* to that of tin neit, 

' without traTcnet IS 

Dklo, with traiwaes 23 6 

l^opeDflheiatariornTetiaent, per foot (oue-fonrth ila height) - 3 

F^ ofttiBsiipeTiardap^ ditto (an»-t<nlfth ditto) - 1 

IntHiar widlk of tanbraiuret, meaBimd on the aill . . 2 
Eiterior ditto, measured on the sole, at 12 feet fiom the siU TO; 
Stop* of the check! of enibraiurea at Uh oaek, per ibot (one- 

■iith of llwir bright) ~. - 2 

I»tb>, at tha moutb, per feat (oDctboiih their height) . . • 3 
IHstaove from th< aentre of an embraiure to the foot of the 

slope of an adjoining traveraa 7 9 

DisttiBce from the centre of an embraiure to the foot of the 

slope of an adjoining epaidmenl 5 

Height of tlie sill j gun, on a trsTelling oarrlage . ... S S 

„ „ . atandbig carriag* .... S 4 



Batterie* at sieges are generatlf traced in the duik of the erenlng. 

Detail cf Men, md tool) required ; 

Traetra. — 1 noiiHMinnlufotWiJ «|?ic«i', and 3 prhaln. • 

Taob, — 1 jroHBd-sgiHir*. 1 taetmiriag tape, 

1 vAite Iraciag-line. 2 ten-feet ridt. 1 iwtdit of pioielt. 

Directioni, — The tracing-pickets, and mallet, are carried in a sand- 
bag, and a few long pickets are oeceasaiy to mark the.embnuures. 
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A line shonld be itretcbed about 40 ffet in th« dirKtion of tfae object 
■gHlnst wliich tiie batteej ii to be erected ; this will ahoiT the line of 
frt^ By meaiia of a ground squai^, a line may be laid down at fight 
angles to tbe former, toucbing tbe first placed picket. Thia Till be 
the interior base line. Another line must be placed parallel to this, 
at a distance equal to the Eum of the brefidtb of the base of tbe 
larapet. brodth of the berm (if any), and breadth of the elope of tbe 
ditch (viz, about 27 feet), which line will repreaent the rererae 
■lope of the ditch. A picket is then driven in on the interior base 
line, where it is intended \a hare one eitremltj of the battery, aud as 
man]' long pickets (IS feet apart), nteaauTiog (ram this end, as there 
are guns, which will mark the centra of the embrazurea. Then 
one more picket, IS feet distant from the last, wilt show Ihe other 
eitremitj. For the embrBiures, drive in a jiicket at the distance of 
one foot on each ude of the centre of the embrainres, for the widtl) of 
the Deck. Set off, Bod drive in pickets 3 feet 6 inches on each side of, 
and perpendicular to the line of lire, for the width of the moutL 



a MATERIU3 REQUTBBD 

for eachgwui marlar; troBerst; or *p>iuim*nl ; mimtleoated 
famine battery, 

2 aappav, wUh 6 aetistant), to nret the work. 

12 ij^antry, to excavate tfae ditch, and tbnn tbe parapet 

9 pickaiies, 15 aAoiw^or $padea, Ufaacinei, 18 /w< long.l handle 
of 50 pickets to 6 faaciaes, 3 nuiib, 3. rammen, I taw to eTsry two 
guns, 1 AofoiW per gnn, I biii-Aook, 1 fitld-tmio tnti, 1 lur/wt 
rod, I bundle of malaltet to erei; three guns, I fcmtom, do., 1 lb. of 
eandlea, do., 1 baadle afgade to each gun, 1 tapt of 50 /«t in ItngtA 
per batlerr. 

A battery will aeldom he oom[det«d in lua than 34 hours, when 
executed bf ineiperlenced workmen; but by those innred to bard 
labour, and with proper rellefi, in about 10 houn. In li^t soil, 
that can be easil; dog witbont the aid of a pckaie, a man can, in 
8 hours, load from 19 to 20 cubic yards of earth at bamws. If ■ 
jrickaie be requh-ed, 2 men will do the smi* qtumti^ of work. 
A man can wheel 20 oqWc yards of earth per day to a drstance of 
SO yards on level groand, or 20 yardi on a ramp. Twenty eal»c 
yards of earth will 611 500 wbeelbarrows. When near the anr&ce, 
'I requiring bnt little the use of tbe pickaie, an eicavatioD of 



The following method of sheltering the workmen fKim the enemy's 
lire was used with great succera during the constmctton of the 
batteries. It was towards the end of the siege that Lieutenant 

* H*^- Dulled Serrice Msesdne," No. COCVIIL 
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N^andre rcnired onlen to coDstnict a batter; 130 pacH (rota tha 
cDuDl«ncBr^, the covfred waj being atroogly occupied bj the roeniT'. 
ForeMeing iJie difficulties that would occur, Lieuteoant N^odre 
protidsd 120 CDmnton platrarm planks, and, wben the gabion* wore 
in tbeir places, amnged the plauka oatside them, in mat a manner 
as ta pTcMDt an indJned pluke, (one end of the plank being >up- 
ported on the gabion, and the other end retting on the ground 
toward* the enemj): the gabions vere then half filled with earth, 
and the pidets dritea in. At this tooment the enemjr throw aome 
fire balls, ami fired s few shot, all of which went OTer, Soon after, 
the woricverj were assuled with a well-anstaiaed fire of musketry; 
but, on the balla striking the epanlment, they ricoched, and passed 
over the workmen, so that not a single man was hit. The battery 
was finished in a few hours, when the planks were drawn in, and used 
for the plstforms. 

A portable framework might be rapidly made, and used inileid of 
the gabions, to obtain immediate coier from musketry fire; and, for 
sapping, the framewoik, with the planks fiied thereon, might be 
retidilji awred on tnuki, as a substitute for the present sap roller. 



Batteries at si^es ate gmerally secured on one Hank at least, by a 
parapet called an epaulment, forming an obtuse angle with that of tha 
battery. Their use is to secure the reverae of the terreplein from any 
flanking fire, and they are not in general made so tbick as the parapet, 
being seldom subject to a direct fire. 



Tha baia of the interior slope of a Lattery rereted with sand* 
bags Is rather broader than that of one reieted with fascines, 
being about one-third the height of the parapet. BiaAtl land-bags 
are now the cnly kind in use, and isA«n fitlid are of the following 
dimeimont: 

Length 20 inchet, tyriallth 10 mcfei, depth 5 inchtt. 
Ifumber required per gtm, — for the tatervtr rmetment 262 
Ditto Ditto for the cheeka ... 360 

TotJ ... 622 
Sand-hags are laid header, and stretcher, as In masonry ; the 
ends which are tied being always hid. As the sand-bags near the 
neck of the embrazure would bo desti-oyed aFtfr a few hours' firing, 
and constantly require repairing, gabions, or casks should be subatitnted 
for them. 

Bmeitter iatteriei are simiUr to those for guns, except that the 
interior openings of the embraiures are 2 feet 6 inchM, and the soles 
are raised, towards the front, about 10°, in order to corer the gunners 
as much aa possible. 

Mortar batteria are constmcted with the sum dimensions as gun 



[faet X 




it beii^ vf oo CMU«quaice v 
the platfDrms are SDokra, or otherwlK. Morlan are pUod at Ibe 
distance of 15 feet from centre to centre of aich olher, where do 
traversea interrene; aDil the parapet his the ame profile aa a gUD, 

When fired at 45° ther are placed 12 ftet from the nretKieBt. 
Ditto 30= ditta 13 ditt« 

Ditto 20° ditto 21 ditto 

Ditto 1&° ditto 30 ditto 



The Bill is about half its total height shore the nitoral (urGtce 
of Uie groand ; the iniwt oonTenient depth to wUcb the lerreplehi 
may be sunk is 2 feet. The height oF a sill for a travelling carriatre 
will be IS ini:hes, and for a garrison carri^e one foot above the 
natural level. The profile of the parapet ia the same ai in bd devated 
battery. 

Mnmber of sand-hage required for reTeting one merlon .■ 190 
Ditto ditto tor cheeks of esibrazurea. 360 

Total ... 640 
of H lialf-sDoken battery, the earth is 
II fret wide, and about five feet deep, 

HUKIIH GUN BATTERm. 
The soles of the embraiures are on a level with the natural ground, 
therefore ttie Eerreplein ia sunk a sufficient depth for the lolid, and 
the merlons are formed of the eicoi'»t«l earth. The height of the 
solid depends on the nature of gun carriage to be naed. The fiist 
operation ia-to trace out the embraiures. The profile ia the nme as 
in the elevated battery. Should there be traverses, all the earth ei- 
mvated from the interior will be rei^uired ; if not, the overplus may 
b« scattei-ed in the rear. 



Sicochet firing ia the art of projectiDg shot, or shell, with a oartain 
velocity, and in such a direction as to insure its striking the ground 
at any spot that may be required ; aftervai-de making Bcveral grazes 
upon the earth, and datroying, or slrifcing all that may oppoae ita 
progress. The place of ordnance is loaded with a dimuiuihed charge 
of powder, and the elevation ia from 3" to 10°, which causes the ahot 
fo bound or hop along the gronnd, Tha amallti the angle under 
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whkh tbe shot ia nade to ricochet, the loiiftr it will preKTve it>' 
fiirc*, fmd bare rfftet, ai <t will abk in the sunt preponion to mach 
]*•■ Into Uie ^und on vlilch it bonnda. In the mocbct ef a 
IWtRU, or firld-vork, the ekTStioii sbouU Mldom eiSKd 10^ to 
thnnr the ihot ortr th» crest of tiie parapet ; but in tb field, the 
object! to be find at bain; principallr ia^nti7, aid canlry, tLe goat 
need seldom b« elevated abon 3° ; at, DDdar gntia ^lea, Um 
shot voold be apt to boind too high, tbefebf defeatiiig ita intended 

JUnoeiet batttrin ahould, if pewble, be it a distance of 440 jwda, 
or not eioeeding 600 yude ; aa, Awn the oncertainty of the lire at ■ 
irreater diatance, St leait two^irda of liie onimuBition might b« 
eipenled without piodudn^ uij good ellect. 

T/it btst ilevatiM to eafiladt a mark bdog from 6° to 9° meaiund 
ahoTe the panpet, the charge tlwald be regulated aceordii^lj, which 
Taries from one half, to one tenth the Hrviix charge. 

BkocM firing in very efScacionH io dismounling the gnna oa tba 
bees, or fiaokt of baatnni, &c, the batteriea for this pnrpeae being 
n-BCtnl DB the proloi^tion of these worfa, and as nearlj ai possible 
parpcndienlar thtreto, b; which thdr whole length will be erfnaed to 
the f'OtcIs of plnnging, and destruollve ricochet fiie. 
Tldt TiAlts 1^ BioocM praetke, pages 75, 80, 81. 



,^iK*il«ff for a reretmeat should be strong, and well bouDd. 
When small Iffuriiwood ia nsed, tiny are madt B fett iatg, and 
7 incfi^ n diamgt^i and are firmly bound with four or five witbes, 
or nds. Sapfagtole are 3 feet long, and 6 incbes in diameter. 

'Tit gaib are made of jvds 5 Icet long, tint twiBt«d until tbe fibres 
wparate, the smaller end is thai tamed roaod, so ae to form a loop, 
or jiMBt. To make a ferJue 6 feet long, the woiktuea ett up tbreo 
fascine horses on Che same level, and hi a right line. 

(_A faacine horse is formed with two idckels, each 5 feet long, 
driven sbnut 1 foot obiiqirelf into the ground, so as to cross each 
other at right angles S feet abore the SDrfaoe of tbe earth ', add they 
Fire fastoied together at their point at EOtetipg, with cord, three or 
foar-4hread apnn jam, or gads.) The brushwood, whidi ^nld net 
eiceed from 1^ lo 2 inches in diameter at the butt end. stripped of all 
'Ai leaves and imaller brsnohee, and 5 or 6 feet long, is thai laid on 
the faacine horses, the thick ends being placed allematelj' at each aid.- 
Tbe la^ stuff must be need to form the exterior, and the smaller 
twig! the interior of the fascine. Before bindii^ the tasdne, it must 
h« compressed with a faaoiiu cAooifr, which conaiiia of a cord, or 
ijujn, equal in length to one and a half timM the draumferenee of th« 
ttecine, betened at one end to a lever 5 feet long and 2^ indies \a 
diameter, with a loop at the other end, into which, after passing the 
chain Toupd Lhe.jawina near the part to be bound, a lever, similar ta 
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the one alreadj dacribed, ii jnHrttd. tmd the bmbwood ie Minaaad 
U^ttj together until the gicl is tied. Tbe luciDa mint be ooni- 
pressed in a ainiilar mknner befoi-e eHch gad it fattened. TAt teeight 
of thi foMine a ibaut 33 lb. Three men oan nub a 6 feel fatcmis 
in twenty minatn. Two of the workmen place the bmthwood, while 
the third prepares the gadt. ir loi^ broihwood can be procared, llie 
fawinu should be 19 feet long, the th-ength of the raretment 1>eiDg 
materially increated b; diminiihiog the Dumber of joint*. When tie 
fnacinet are 18 feel km;/, they are mad? d indiet in diameter, and 
are bound Kith 13 gadi, if Lbe brushwood is good, bnt with 17 
If it b bad, the biclne hones being one fard apart. Thit ftueine 
tMvfAi abont 2 cwt. fbw men con nuilu an 18 feel fateme u> two 
hoars, or, if the wood be cut and brought to theni, thej can make 
four feadnes in that time, jiey require 3 bSI-hooki, I saw, 1 fascine 
thoiAer (eaiA leter lAoul 6 feet lo«g), and 6 fateim horses. Three 
men prepare Uie bnuhwood, and lay it on the honea, while tiu feartli 
■qaket the gada. 

The r«retment la formed in proportion at the parapet u raised, the 
firrt fascine being lialf bttried in the banqnette, with three pickata 
driven rertically throng it, each picket being from 8 to 4 feet long, 
and from 1^ to 1} inch in diameter st tbe thickest end. The seooad 
row of fiisciaet ii then laid a little in front of Ihe Srst, so si to form 
the required slope, and three pickets are driven through each btdne ; 
the extreme piclcels through the fascine previously laid in the direction 
of thn slope, the other perpendicular to the slope. 

The joints of the different roaa of fatcmas sboald be ao broken, 
that DO two adjoining joints may be in the same line, and tbe ends 
of the feadnes at the angles should alternately be flush with, and be 
inserted In the parapet ; care being taken to lay the ftsdnet BO that 
the tiefl of the gads may be concealed In the parapets. Sii rows of 
' large lascines are sofficient to iarm the ravatment of a parapet, the 
upper row b«ng covered with a layer of soda, the grata upwards. 
When liiscinea of seven inches in diameter are used, eight rows are 



GoMms are cylindrical baaketa open st both ends, and are very 
commonly used to revet perapeta. ?or the interior of parapets they 
should be 3 feet te height, and diameter. Thg mnunon giMoiu oi-a 
2 feel in diameter, and 2 feel 9 mcAes high, in the aeb, 

7b mate them. — A directing circle (11^ inch radios) conslsUng of 
two hoops, kept apart by bits of wood, to which both the hoops are 
aecured with packthread, b lint made. The diameter of tbe hoops 
must be such as to permit of thr picksti for tbe gabion l>eing driven 
between the eiterior of the one, and the lotarior of the other. The 
directing circle Is then laid on s level piece of groand, and from seven 
to twelve pickets are Mrlven at equal dlstaocet ajnrt, between the 

' ig on tbe eiie of the rods, or 

b to be made. Tha circle b 
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then raised, and faateiwd to th* middle of tb* picket*, and tin vfb is 
made sboie it, two or three i-ods being need >t the EUoe timej the 
workman twiating tbem round each other while he iaterlacea them with 
tliepicketB, atrikiog down the ireb from time to time with ■ etfck. The 
randiag, or basket work, is continued to near the top of the pickets, 
Kphere it is secared with foar gads, eB<^ one paAsed round one of the 
pickets and four or five of the rods, which should be from B 1o 10 feet 
lone, and not more than half an inch in diameter. The gabion is then 
pntied up, the ^nished end is placed on the ground, and the directing 
drcle being removed, the remainder of the web is completed and 
secured as before describad. 

Turn men can mate a gabion id three qaarterB of sn hour, using 
about eo rode for each gabion. 

In (ormiDg the revetment, the gabions are placed touching each 
otber with a alope of one quarter the hdght; tbe first row i> sur- 
mounted with two rows of fascines side by ^de, and a second row of 
gabions rests on them. 



Pickets t 



Erterior cylinder, length, 6 feet, diameter, 4 ffeet. 

Interior „ „ 6 „ „ 2} „ 

Eitarior cylinder, 30 \ G feet long, by 1 to 1 j inch 



ylinder, 30 \ 
„ 14 1 



Bods, 1 inch thick. 

Pickets for staffing, 1} inch diameter: sTerage space b 
cflinden, 8 inchea. 

Time for making large cylinder, 9 hears ; annll cylmder, 6 
and 2 hoon for ttoffing. 



made with sods of unequal sizes, called 
headerg, and HreleAeri. 

TKe headen are 1 /not 6 iniAet long, 1 fiiot aide, and aboul 
H incheB thick. 

The stretchert are 1 foot wiide, and long, and about 4} inches thick. 

Sometimes the soda are first cut all of the same dimensions— 
TJa., li foot lone and 1 foot wide ; this sod is then cut diagonally, 
Bcroea, so as to form two, and the; bib then all laid as headers. This 
saves nearly half the turf, and labour. The sods should be cnt fVom 
good meadow land, previously mown, and watered ; but the sods 
should notfte laid or built when wet, becauje Ihey would shrink in 
dry wealhei-, and all the joints would open. The eod-work is laid 
with the grass downwards, either alternately headers, and stretchers, 
or two atretehers to onoh«ider; care being taken that the joints of no 
- two rows &11 immedUtely over one another, whicli is termed breaking 
jbhit. If the layers of sods are bid perpendicular to the slope, they 
wilt answer better than if laid horiiontally. Each sod should have 
two or three p^ driven through It, to secure it to the work beneath. 
When the revetment is completed, the whole sbouM be cut off smooth 
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to His proper ilopc ; a pair of hcdge-dipptn, or & cutting kDifb, will - 
aOBwer w«ll for tbia puquMi. 

Ona man can lag 19 squart yarda of aod-work in eight Aoivi, when 
tiw aodft arfl brought to t^ tpol, ud requiro ito previoua * rimming, 



To ftoilitatc tbe working of > gao, it miut be piaotd ob a pUtform. 
of stone, or Umber, and ptaak : bat, m ■ temponirj ■amunn, when 
required Eo fire onl; in one diredioa, limbaie to take tike wheels will 
aiiffice. The iuuhI iocllnatioD given to pi^fbrou, lima the rear ta 
the front, is bntf aa Inch per foot. Platfortna oa borbettn should 
be perfectly levd, end their dimeDsions miut depend on tba extent of 
the lalenl nuigR which ma}^ be required, 

/a JayMij a gari platform, the iuit thing to be done is to Gi tlie > 
Aur-f«r, which niAj be a pieoe of timber 7 or B feet Long, Wid 7 incbea- 
Bqniire, or a strong fascine 9 fe«t in length mftj be itdTaDtageiiuslj 
need. The hurier is intended to Uke the wheels, or trucks of the 
cnrriage when the gun Is run out, sod to prerent their damaging the 
interior slope of the parapet. The poaidon of the bart»' necenarily 
depends therefcce on Che eteepneu of the interior slope. Tha hurter 
should be placed perpendicular to the aiia, or central line of the 
embraiure. Three, four, or five aleepen of IVam 6 to 8 inches 

Suare, are Chen laid, their upper surface on a level with the bottora 
tbe hurter, and they are corered with two inch planks, nailed 
down when three sleepers are used ; hut if therq be foar or fire 
rieapan, the planki ny be nnfiaed 'bj two riblKmdi (which are 
pieces of wood of the same length, but weaker scantilog tluui tbe 
sleepers) and tbe platform racked down with rank laAingi at the 
proper intervals, 

A rank laAing consists of a piece of 2-iiiGh rope about 9 feet loag, 
which is fastened to a stick 15 inches long, 2 inches wide at the beadt 
with a hole in it to reoeire the lashin)^ and tapering to a bloat point ; 
it is passed round the timber, and sleeper beneath, then twice rauod 
itself. The end of the stick is then put into the loose gromet so 
formed, and twisted round until the whole is firmlj secured, when the 
stick la turned flat on tbe upper piece of scantling. 

The gun, and mortar platforms for sieges are now made rectangular: 
the dimension* of the former are 15 fret long bj 10 feet 6 inches 
broad ; those of a mortar pLatfoim are T feet 6 inches long b; 6 feet 
6 inches broad. UortAr platforms are laid eiactlj hoii^ontB], the 
front part beii^ plactd 5 faet within the foot of the interior slope of 
the parapet. 

liadria platferma consist of two stout planka about 12 feet lung ; 
thej are suppoi-ted on two sleepers, having ■ transom in front. Ilie 
planks are HOared with a moieabie boll, tr {rivot to the froat tmn- 
som, slide fi-eelf on the sleepera, and are connaclad togtlher in rear 
bj two croae piecee parallel to tha rear sleeper, one in front, and 
the other in rear of it. To the centre of these two cnm pieces ia 
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bolted mother IS-f^et pUnk, catlecl the tnul-pjece, of a width eqaal 
to thf diitaiuM betireeo iht ohwki of ■ dtge-cturisn, which ia sup- 
ported on a sl«per iu the rou-. When the gun i» to be truTereed, the 
whole plattbnn is moved on Ihe eleepera on the pivoti in front. 



t plstfiim» are chiefly intended for ■ direct fire. Two wedgw 
are required for thjt platform to form inclined planes for the whe3», 
in mnnini the pun OD, or off the platform. Each wedge l» of elm, 
3 inches thicit, 2} feet long, and 1 loot wide, with a block to giTe the 



I'equiiute height, the block, beinj 12 inches 'long, 4 thick, and T in 
extreme height. 

AHemm's plal/orm. 

The platform inTented by Colonel Aldersoo, R.E., is 15 feet long, 
1:7 9 feet wide ; and ia composed of 4S dmilar pieces of timber 
(baulks) each measuring 9 feet X 5 inches X 3} inches. Of these, 
ten are used as sleepers, and the remainder as plutking. Hie weight 
of Hie platform (when 15 feet long and 9 feet wide) for guns is 
IScwt. Sqn. 141b. By addition of the email bcamc, this pUtfonn 
may easily be eitended from 15 to 18 feet. 



(, Google 
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Dimenmmt, and WelgM of PUafOrnu, for (Jiaa, its. 



Nature of PlitroriB.uid 
irilcleB required. 


j 


i 


1 


1 


1 


ODB, *11D HOKtTZEB. 




tt in. 


n. In. 


a.uu 


owfc qr. Ih. 


I'ffi" : : : : : 

Bfbtnudi 

Buk-iticlu,andUBbing< 


S 

20 


IS 

10 6 
IB 


4 


5 
3 

4 


4 3 1 

7 5 22 

I 18 

10 


Total «eight . . 










13 2 23 




Coctndwi^Boiplaai,. 

SlesMra 

PI»nV. 

Ribbandi 

Haok-stieki .... 

Total ue^ht . . 

FUnk 

Biblxnds 

Buk-adcki .... 

Total atipht . . 


7 

a 

10 


7 6 
I 3 


9 

6 


e 

3 


3 8 7 
S I 22 

15 


9 326 




8 
2 
8 


6 6 

7 S 


4 


4 2 18 

3 10 

13 


9 19 




Wood-iiork. 
Side-pieces .... 
Trail-piece .... 
Forelwuom . . . 
Htndtnasom* . . . 

SlMpera 

We<fee» 


2 

3 
3 
3 


12 6 
12 

6 6 
9 


1 * 




3 IB 

1 1 3 

2 19 

2 30 
3 16 

3 7 


Long bollB, I-in. diimeter 
Short bolM>tlo . . 

Thlalwiiffhl . . 


3 
6 


'5! 






« 


8 3 16 
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OUH, AND HOWTTZ&B PLITFOBH. 

For carrying Out platform, two men ore required (at etch nkeper ; 
one mac br each pltmk, and ribbaod. The non-commiMioned officer 
carries the rack eticka. 

A plalform jnay be laid daan in an hour bj eipert meu, and niaj 
be diamaiitled in Uine mtautes. 



Detailed ai oAoie. One DOD-commissloned officer, aod teTcnleen 
men cany the platform. Time required for laying down, and dis- 
rrutntiingf similar lo the aboTO. 



BREACH. 

7%e beat place for maiiag a breacA, in raTelina, bastions, &c., is 
about thirty yaida from their salisit angles. The batteries ehonld 
commence by marking out by their Hre tbe eitent of the breach 
intended to U made, tiret by etriking out a horizontal line as near tbe 
bottom of the revetment as possible, and afUrwanle two others per- 
pendicular to, and at the eitremlties of this line. Shoald the breach 
be required to be extensive, it will be necessary to foim mtermediate 
liufs. Then, by continaing to deepen these two or more cats, and 
occasionallj firing salvoes at tbe part to be bi-ought down, the wall 
will ^Te way in a mass. The guns must, however, at first tire low, 
and gradually advance upwards until tlie breach is effected ; and when 
the wall has given way, the firing should be continued until the slope 
of the breach is made practic^le. 



A leathern b^, containing about 50 lb. of powder, should be bonked 
□pon the gate, as near the centre as possible (or be laid cm the ground, 
olo«e to the bottom of the gate, and tamped with soda. &c,), and be 
fired by means of a piece of portfire, or match, passed through a hole 
in the bottinu of the bag. 

SCALINa LADDEBS, 

Scaling ladders are made In portions, IS feet, and T) feet long; 
which are joined together by pladng the end of one portion into sta' 
pies at the end of another, and securing them li^ther with a lashing 
'of rope. Four men are sutlicieut to carrj an IS feet scaling Udder. 
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FORTIFICATION. 

Offensive fiirlificafiim ia the art of coDducting ■ u^e. 

Defensive forlificaiion comprf bends militaiy anhitKtniv, imd u the 
art of secnring, or protecting ■ place by worb, lo reaiit a si«ge. 

Ifaiurai fortification consis(« of obatackflf ani^ as TnarahOf moan- 
bun pagses, &c., which are foond in some oountriea, and should be 
taken advantage of to impede the appraadie* of an enemy. 

Artificial foHiJieatiim compriEes those voiJn which are constructed 
to defend a place. 

Permanent fortificaiim ia (he art of putting towns, &c., into such 
a state as at all times to be prepared to 'teast the attack of an fnemy . 

Fi«ld fortification is the method of fortifjing a cainp, or position, 
buildings, &c., and it incladeB the construction of redoubts, entrendi- 
menta, jic. Works of this nature are comidered as temporary. 

Trreguiar fortifimUion is the art of fortifjing a place of an insular 
figure, situated where Ihe country does not admit of giving to the 
several works their due proportion accoiding (o rule. 

A Command is the verfioJ elevation of one work abore another, or 
above the country. 

A Coimaand in front is when an eminence is directly ftoing the wort 
which it commands. 

A Command in the rear, or reverse, is when any eminence is 
directly behind the work which it commands. 

A Command by enfilade is when an eminence is situated in the pm- 
lougation of any line of a work, and a considerable part of it may be 
seen from thence; this line wilt be subject to enfilade, and sach B 
command is the most dangerous. 

The Sampart (A T R) is an elevation of earth, obt^ned iVcini 
the eicavation of the ditch j and Is that part of tberortiSciitloa which 
is situated between the ditch, and the town; consisting of an interior 
slope, teiTeplein, banquette, parapet, and eiterior slope or escarp' — 
( Vide Plate.) 

The Interior slope (A) ie the inclination of earth nearest to the 

The Terreplein (T) is the upper part of the lampait, which remains 
after having constructed the parapet. 

The Parapet (tt) is a mass of earth elevated on the tenwplein 
of the rampart, on the side towards the oounCry; being from 18 to 
22 feet thick, and from 6 to S feet high. The top ia formed with 
a slight declivity towards the couatiy, which ia called the aupertGr 
ihpe, or plunge. 

The Banquette is an elevation of earth, or step, on which the 
soldiers stand to fire over the parapet. 

The SeBetment is the masonry which retains the eai-th of the ram- 
part on its eiterior side. It is about 5 feet thick at the top, aod its 
■lope Is one 61th, or one siith its height. 

The Serm ia a space, or path, sometimes left between the eiterior 
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■lopi of tlw mnpart, wd tlM ditcb. It •erro u n rammimiciitJoa 
nund llie works, sad prcTnls tbt ruth bUlng Into the dildi. 

7%i TtMftlc i) a flat aapfa^-atoite, od ttw eiUrior of ths top of tbc 
ocscp of wbol* laTctmeat. 

li« Canion is > stmi-dreolar projectiao sf itine, whou diunder ti 
ebout one foot, placed at the top of llie il*^ of Um itretmeDt of the 

7%t Etearp (a) ii the eitcrior ilopc, or wall of the ramput. 

The Courtteticatp (b) b tfas wall, or dope of the ditcb, oppoaite ta 

The jiicM of a work (p q) an tboM parti which tbna a ulint 
angle, projeeltng towarda ttw cooDtrf. 

Tht FUmk [q G) is the part of a work lo digpoaed aa to defend 
another ; joining the face of a baation to tba Curtain, &c. 

The Battion (M L) ia aworkcompoaedoftwo faces, and twaflanka. 
BastinBB are joined by cnrlaiDS, and are coiulnicted laliuit, and with 
flaiika, ia order that the wbole eacarp tnaf be seen, and that a recipncal 
defence may be obtained. 

Baitioni are of tariaui Undt—yit., fill! (H), mptj (L), alao fla^ 
delached, demi, and tower Ixutloas. 

A FuU bastion (M) a when tbe terreplein occupies all the inUrlor 
■pace of the LmUod. From the description ofthiabutioD, that of ail the 
others may be aacertained, according to their diatinctlve appellatJoiu. 

The Curtain (Q H H) is that part of the rampart which liea between 
two baationi, and joina t]K flanks theieof. 

A fivnt of fortification consistii of two half bastions, and a curtain. 

l%e Diteh (B) is an eicavatioo &am 12 to 24 feet deep, and from 
90 to 150 feet broad, nirroundtsg the lunpart. The side of the 
ditch nearest the place forms the escarp (a) ; and tiie oppouts part, 
the countencarp (b) is made dreular opposite to the salient angles 
of tlie works. 

The Oocered mag (V) ia a space of about SO feet broad, extending 
round the connteiacaqi of the ditch, being covered by a parapet hmn 
7 to 9 teet high, with a banquette. 

Tie Olacis (X] is the superior part of the parapet of the covered 
way, forming a gentle slope towarda the conntry, and lermlnating 
nt from 120 to ISO leet; it oovers the revetment <i( the body of the 

T/it Piace* of arm* of the covered way are spaces Konliived in the 
salient, and re-entering angles of it; those (c) in the re-enlerii^ angles 
flank the branches of it, sod contain troops far ■allies, snd its defence ; 
and those (P) in the salient angles serve for assembling the Troops 
destined for the defsDoe of the covered way. 

The SaUyportt are openings cut in tl» glacis, st the bees of the 
re-entering places of anas, and at the btancbea of the covered way. 
They are used in making sallies from the covered way. 

The Traeerta (a) in the covered way, aie parapets which cross 
the breadth of it at the lalient, and reentering places of arms, bo. 
They cover the troops who are dnwn up behind the parapet of the 
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I< fini <if t^ eoemj'. There are ptBiagr^ 
nrd wajf dose to ths tntTersn, iD order 
to foTTa a oommmiicatieB from one portof thecoTvedny to aoothert 
th«B« paosages are aboat 6 feet wide, aod are prorided with g>te^ 

A Oitadet ia a fortnae joined to the worka of a plaof^ and is for- 
tified both toward* the town, and countij. It (boold alwaji be 
situBtfd on the most commanding gi-ound, nrviuj; to keep the 
Inhabitanla in awe, and, ebould the town be takea, it beoomea » retreat 
for the gsirinn. 

The EspUmade a a space of eien groDiid, clear of buildingi, ritnalsd 
between ttw town, and dtadel. 

The Body cf the place {OT Enetintt') oanaMt of the work* lut to, 
and inTTouudlug the towa, la tbe form of a poljgon, wbether r^nl^Ti 

Oatworit are these works whiii ue oonslmiited beftotd the bodj 
of the jiaix, such as taiaiUea, lartlin*, &o. 

T/ie TenaiOe (D) eoDiiati of two faeea, aod a small cnrlaa. It k 
eonstmcted between the flanks of the bastion* in fiwit of the cartaiAi 
■nd ha* a tefTepleia, parapet, and baoqaetta. 

The Smelin (P) iu constructed opposite the omtuB, (in frrait 
of the teoaille,) is composed of two Aoee, which fonn a sUieot angle 
toward* the cooatry, and of two demi-goi^e* fomwl bf the coimtcr- 

A Banhvork is oompaaed of two half butions, and a cartaiD, with 
two loog ndea directed upon the &Gaa <^ th* ba^ios*, or raTelina, ao 
•• to be detoided from them. 

A Owm-uoni ii oompoaad of a bastion between two onrt^na, which 
•re tarmlDated hj half bastions. It is joined to the bodj of the place 
\j two long sidea. 

Lvnttttt, aad TeitaSbme are works couctmcted oa eacli side ri 
raTelins, consistine of two faces. 

A Ftiche, or Aitmi, is constructed along the foot of the glads 
before the ra-«oterln^ and salient plac« of arms. It cmslsti of a 
parapet, whose &ces form a salient aiule, and are about 130 Beet 
lo^, and it baa t onamimieatiDB, with £s caT«ed way, out thmogh 
the glads. 

3%t (Jiiponiif>r«(Y)iBa woikinteniled to coiw a psasage aonss tbe 
ditch. That frDin the tenaille to the gorge of the riTalin is a road 
about 30 feet vide, cava«d on each »de' bj a parapet 7} feet high, lla 
auperior slope tenninating ip a glacin abaat 60 feet wide. 

A Cantttt is a small ditch made io Iha middle of a diy ditch, to 
drain off tin water from the place, Sn. 

A Batardeau (e) is a selid pieoa of uaacmrj, 7 or 8 ftet thii^ 
orossiflg the whole breadth of the ditch oppotite the dankad angles of 
tba bastioD*. It ntaiDS the water in thoae parts af the diteh whidi 
nquire to be inundated. 

A Samp (t) is a road cut in the iaterica' slope of the nmpari^ (ium- 
ing a communication from the town, J»., to the lerraplcin. 

A Oaoaiier ii a work oonstnutod upon the ternpkln of a fbll 
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hution, being from 8 Id 12 ftet tboTt the rampart, with a fMrapst 
A tfft high. It! UK is M camnMiul eoDM ritiog nouDi] within eaaDODr 
■hot, and to aerve u a trareru for prtTeoting U» neighbouriag cur- 
tuDB from being cnGladed. 

ParaUeli, or Ptacet of armt, thrown Dp at ei^es, are trenehM 
foimed to connect together the Hieral ipproachH to a beiieged place. 

Zig-tagt, or Boyeaia of conununtaitian, are trenoha made for the 
■ppraocbn from tlie parallels to the besiegad place. The]' aia geiia- 
rallf 3 feet deep, and have a parapet, and tonqnctte. 

A Ridan ooniiits of two faces forming a salient angle (which abould 
Dot be less than 60°) with parapet, ic.a 

A Ltmett* has two faoea, similar to the redan, and also two Banks.* 

A Stdoubt it a square, polygonal, or drcular field ibrt.* 

£ Star fort oonaists of a aucceaaioa of salient, and re-eoteiii% angle*, 
fbrowd on the sidM of a polygon. Theie ferts an tMaally constructed 
00 a triangle (whea they hate eii salient points), or a aqnare (hkving 
eight aaliant poiaka).* 

Titti de pmti, or Bridge htadg, eoariat of redans, &c., which are 
eoDitruclad upon the bsaks of lirera, to protect the piss^ aa>OH 

LiHaa are formed fox the entrendunent of aimka, and are cmlpowd 
of a sDceeasion of redaaa, tie., joined by curtains, which should nok be 
more than 120 yards distant from each other, to affiird mutoal pro- 
tection, and defence.* 

An Epauiment is an eletation of earth thrown ap to covet tnuqw 
Arom a flantiag tire. 

LooprMte are oblot^ holes, Anm IS to IS inches long. S tnche* 
wide within, and 2 ei 3 nilhonl. They are cut through timber, or 
mBeaary, for the eervkn of smalt anni. 

Paiaada are stake* of stroog wood, S or 9 Ecet long, and 6 IncbM 
'thick, filed about 3 feet in the ground, and 3 or 4 inahe* Muoder. 

Fraiiti are a kind of paliuc^ placed horiiontatlj, or obliqndy in 
the axtfrtor slope of ramparts. 

CAnoufiie^'weoonEiiit of a piece of timber from 6 to 12 feetUng, 
and about sii inches in diameter, Into wfakh staTOS are inserted 
crossways, about 9 iookes asuuder, about 3 inchea thick, 6 leet long, 
and pointed at the end, if not shod with iron. Their use is to atop up 
a l>reach, deltnd a pnange. or form an entieBcfament against cavalrr, 
Cheraui de frife are ioroetimei made entirely of Iron. 

AbtOta conaiit of trees with their branches Aortesed, and 
■harpeaed at tha coda : they arc used instead of ohtrani de tHse on an 
emergency. 

Htirdla ara about 3 feat h^, and 2 broad, and are nsed in lieges 
to ali^ Dp bieBches, bo, 

Tma da imp are holes dug in the sronnd iq the fouD of an 
inverted oone, about 6 feet deqi, and ii in diBmeter at IIh t<^ 
having a picket fixed In tha caitr* of ihe bottom, tl feet long, and 

■ Hdt trait FAannostKOi, pages tt,X *K, 3*^ UB. 
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4 W 6 iiHibe* square, the point being on h level vith the npper flnrfen 
of the rronnd. Tbeie piti are need to pieTent the approach of bodies 
of ordiy. 

PEBMAHEKT FOKTIFICATIOH. 
SenUB-ia, and general raki). 
The grtsand plan, and relief of butioned fortiRcatiom are mutuallj 

eoce both according Id the Tarioue aitea occupied, it is impcesible to 
g;ire them any fiied arrangement, and ilimenHons, epplicnble under all 
cii'cnnistiuiaei. However, voder the supposition that the site to be 
fortiHed is a horizontal plane, a great number, and Tarictjr of lystemK 
hare bees proposed at different time* ; almost ererf author, who has 
treated of fortiticaeJan, havinj; InreDted one, at least, of hii ovm. 
Notwithftanding this divenity of opinion, aa to the best ■jsten, all 
agree that the following general priaciples ehouhl not be lo«t sight of 
in the conslraction of SuiilicBtiotu. 

1. Salioit angles shoald be aa lai^ as poasible, and narer lesa^tban 
60°. The larger the; are, the smaller will be the space In &oat 
Tutdafended by direct iiie. If Irsa than 60°, the salients of earth are 
too acute to stand £nnlf for any length of time; and the anglea of 
masonrj are eauly damaged; beajdee which, the space within the 
parapeta becomes too Festncted to admit of a ^un being worked near 
the angle. 

2. Angles of defence should be right angles, or slightly obtuse. If 
leas than right angles, the lire from the flanking works might injm« 
the defend^ of Uie works tliej flank ; aa troopa gaieiall;, and more 
particalBrly at night, lire in a direction peTpendicalar to Oit parapet; 
and If too obtuse, the (ire roigbt be directed wide of its oltject. Be- 
sides, embrasum should be cut as direct as possible; as the more 
thej are obliqne, the more they weaken the parapet. 

3. The length of the lines of defence shall be each, that the work* 
defended may be within the eSectiTe range of the projeclilet used. 

4. The works should he so disposed that the aasaiUnls may not be 
able to obtain cover in anp part of the eiterior, within range of tLe 
projectiles of the defendera. 

5. The eacarps of the body of the place should be of such height, or 
construction, as to be secure ag^nst escalade, 

6. The maaonry dionld be sufficiently covered from the view of 
the enemy, to prevent bis making a piscticabig breach from a dia- 

7. The interior of every work should bo completely covered fii>in 
the view of an enemy ODtaide it ; so that he may not be able to fire 
ilirectly into any part of it. Interior works should therefore have a 
command over those in front of them, at least equal to the height 
which a besieger can give to the parapets of his lodgments, and which 
is seldom less than 3 feet. 

8. Every opportunity should be seised of so directing the bees of 
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works that an enem; naj not hare it in bia pover to nifikde them 
b; ricochet fire. 

9. Id the geaeral conrtructioD of fortificationt the ndJents shodii] 
Ik few, and aufficieatly promintiit to force the besieger to take them 
before he can attack the re-entering parts. The object of thia is to 
redaee the nmnlicr of points of attack, as, the fewer they are, the leu 
iiJvantagB an asaaiUnt derivee from his numerical superiority, 

10. Fennanent fortifications inuet be considered very incomplete 
without a sufficiency of casemsled cover for the sick, and wounded, 
and for the portion of the gan-isoii off dnly. 'l*he mageziuu of 
ammuDition and proriaioiu, should also be secure from the effecti of 
sbelb ; and the supply of water ample, and certain. 

11. Small encloied works, In which the defenders must be crowded, 
Kithout corer from vertical fire, diould never be employed in perma- 
nent fortiQcation. The strength they impart can never make up for 
the losa the garrison must aufier by them. 

12. Outworks, and detached works should have easy communka- 
tiona with the main work, to admit of their ganisoni receiving rein- 
forcaments, or supplies, when necessary j and to enable them to retreat^ 
when the woiks are no longer tenal^le. 

13. Every enclosed defensiye work of importance should, if pos- 
sible, be provided with a keep, or citadel, «■ interior relrenchment, to 
wbidt the garrison may retire when the main enclosure (or enceinte) 
ia forced. 

14. Outworks, and detached works near the body of the place, 
should tw so conatructed that the enemy, when be has taken them, 
may not be able to use them sa defensive works, 

15. Outworks, and detached woi-ka, should always b« of sufficient 
■treogth to force the enemy to make regaiar attacks on them. Ad- 
Tanced wo^ of a weak ooustruction are likely to do more harm than 
good ; for the troops of the garrison seeing them taken wiUi com- 
parative &ci1ity, would naturally lose confidence in the strength of 
their remaining defences, while that of the assailants would be in- 
creased by early tucceas. 

16. All fortificatioTU should be provided with means of egres^ and 
ingreas, to enable the garrison to assume the offensive, whenever 
opportunities offer ; and to admit reinforcements Into the fortress. 

IT. There are very few fortified places that agi'ee with any pub- 
lished system, though some resemble one or other of the sj'straiis, or 
consist of combinations, or modifications of them. The systems which 
bare baen wholly, or partly carried into execution are, of course, the 
ni^ interating, and form valuable subjects of study. A knowledge oj 
their advanti^ea, and defects, and tlie best methods of attacking, and 
defending than, will enable the military atodent properly to appre- 
ciote works which have been, or are to be constructed ; and the 
operations by which fortresses have been, or may be captured. 
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vauban's fiest system. 

7b describe three JVonis of fortificatian, on a iticagon, 
ViU Plate. 
With B radius of 360 fwds, the leugUi of the eiUrior aide of the 
fbrtiticatHiii (taken from a ecale of equal parts), deemtie a semicii'de, 
which divide into tbi'ee equal paiti, and draw lines to the points of 
dinaion ; Ihui fbrmiDg three exterior tides. Bisect each of these br 
perpendiculars drawn to the centre of the pol3'gon, on which set off £111 
of the exterior aide, (if a heingOD,) * through whidi points draw the 

Lines of defence i on these eet off fths of the — ' -' "'- '— "- 

anglea of the drcumfereDce, for the length of t 
with radius of the distance between the two faces 
the lines of defence, aud draw the choM of these area for fAe /Ictnis o/ tA< 
baafirma ; a line joining the interior eitremitiea of the fiaoka will giT4 
the length of the curtaira. 
~ Of,Ib tlenribe one JVobI offintification. 

For the eiterior aide, draw ■ Ime .160 yards in length, at the 
ends of which, lineearelo be directed to the centre of the polygon, 
at the angle reqniredi (vide Pk\Otiiia.[, GEOaETRY— To find the 
anglet at the cetUre, anil circumference of a regular polygon,) tiiOi 
bisect the exterior side, and draw the perpendicular, Sk., &c., as 
described, aboTe, for the construction on a heiagDn. 
ifain ditch. 



shoulders of the iMutiona. 
The TenaOie. 
Draw linea parallel to the lines of defence, at the distance oF IS 
jaxia, for the faces of the work ; its flanks, and curtain are constructed 
parallel to the flanks of the bastions, and curtain, at the distance of 11 

TheBaBelin. 
From the re-entering Mgle of the counteiscarp, make the cai^tal of 
the mvelin 60 jards in length, and from Its summit draw lines to 
points, on the faces of the bastions, 11 jatda Aiim the ande of the 
shonlder ; the junction of these lines, and the connterBCsrp of the ouun 
ditch will determine the length of the faces of the mrelin. The gorge 
is formed by drawing linee 24 yards from the re-entering angle of the 
counterscarp to the intersection of the perpendicular, and the eiteHor 
side. Kroin the aalieiit angle of the rarelin, with a radios of 34 yardii, 
describe au arc, to which draw tangents parsllel Vi the bees, fi>r the 
breadth tl the ditcb. 

• For ■ sqiuR, the lengtli of (be perpeiidicnlir Is l-tOi tlie exterior aide ; 
Rtrapeniagua i-Ithi Cor the beugi n, id3 oifaer iioljguns. i-«th. 
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From Uit ontline of tbe ir«rk( dnw tbe follewing panllels io- 

Eamparl. 
1. At tbe diatance of 3 jsrdi, far th« thicktiCH of the urapet. 
S. From which 12 jsnk, far the bresdUi of the tempUJD. 
S. FrDm which 6 jaiit, for tba bnadth of the ioteriar slope. 

TenaOU. 
Thaw line* panllel to the fiuH, at the distance of 8 yardi, for the 
panpet. 

Eavelia. 
To tin heet of the work dnw tbe fbllowmg [larallels ;— 



8. From which 5 jards, for tb« inUrior ^ope. 

Cooergd mag. 
Draw linos mnJIel to the counleraoarp, at tbe distance of U jardi, 
for tbe breadth of the corered vra;. , 

Salint placet of arm. 
Tb«e are femted by the MlieDbs of the busncbta of the cohered 

Se-eniermg placea of arm>. 
Set off 40 ■jaxiit ma each Btda of the »-«ileriag angle of tbe eoanler- 
scarp for tbeir demi-gorges, from nhicb points draw (heir faces at an 
angle of 1 00 degreei. ^ 

aiaca. 
For its bmdlb, draw parallels la tbe InBnches of tbe corered way, 
and tbe re-entertiig places of arms, at the dislance of 50 jards. 
Trfteerttt. 
Those at tbe re-eatering places of anos are erected perpeadicntar lo 
the corered way ; Ihote at the salient places of arms are formed on 
the prolODgatfon of the fkees of the baitioiu, and rarelioe, across the 
coTravdmy; all the traverses are 6 yarda thick at the top. The 
passages, cut out of the glacis, io enable the troops to pass round the 
tiavenes, are 4 yvda wide. 

Flanked angle of the empty baalJoa.— From the angle of Ibe interior 
slope Kt oS IS yards on eaob side, from which points draw lines 
43 yards in length diagonally along the interior slope for tbe length uF 
tbe ramps ; le which draw puallelB, 4 yards distant for tbeir breaJtb ; 
erect perpendiculars from Uie points (16 yards from the angle) until 
they intersect each other, from which point as a centre, with radius of 
tbe distance betweoi the ramps, desnibe an arc joining the head of the 
ramps of the two faces; concentric to which, with a rtdius 6 yards 
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]«a tWi therontwr.dracnbe aaotber *rc, to which dnw taDgtuts frmi 
the tensinatioD of Uie ramps, npresentinjf their dopes. 

Gorge of the full bastion. — From the angle of the iHtnJor slope, set 
off 16 yards on each side, from which points draw lines 43 yards in - 
length diagoiiBlly along the interior slope ; draw psnillela to these at 
the distance of 5 jwds, for the breadtS of the rampa ; erect perpen- 
diculan St their head, from the iDtenectJon of which as a centie, with 
radius of the distance between them, describe an arc, parallel to which, 
with radius 6 yards less, describe another arc, to which draw tangents, 
completing the interior slope of the rampa. 

Flank of the empty baation.^^^t off 42 yards, from the angle ol 
the flank of the interior slope, diagonally along the dope, for tbe 
length of the ramp, to which disw a parallel line 5 yards distant, for 
the bieadtJi, prolonging it to the top of the intaiior slope, and setting 
off 6 yards for the interior iiope at tbe head of the ramp ; to which 
point, from the end of the ramp, disw a line; and also Irom the same 
point draw another line paraDel to the prolongatioD of (he aide of (he 
lamp, and joining the interior slope of the fiix of the bastion. 

KiTeliu. — From the angle of tbt inCfiior atope, set off 12 yards on 
each aide ; from these points draw lines 30 yards in length, diagonally 
along the interior slope, for the length of tlw ramps ; to which draw 
parallels 1 yards distant for their bi«adtb ; erect peqwndicnlan at the 
commencement of the ramps, and from their intersection, aa a chiIt^ 
with radius of the distance irom the rampa, describe an arc joining 
the two ramps: also from the junction of the perpendiculars draw 
lines to the termination of the rampa, for their skipes. 
Oiponntir*. 

Makathepasaageof this work lOyards wide, indudingthe banquette 
on each side : the superiur slope of eachparapettenninatesstSO yards' 
distance. 

Bridges, and ooramunicaf iom. 

These are shout 14 ieet wide. 
Stair), or Fai de souris. 

These steps of masonry are made at tha gorges of the tereral works, 
and at the salient, and reentering aisles of the oonnlerscaip. Those 
at the salients are generally 34 feet long, and at the re-entering angles 
30 feet) they are b feet wide, and their atepi 1 foot distant from each 

SMy^xirti. 
These passages, cnt through the ghcis, are abont 12 ftet wide, and 
18 feet long. 

PROFILE, OH SECTION OP VAUBAN'S FIRST SYSTEM. 

CtwulruoJioii. 
The interior dc^ of the rampart lias a liase of IB foet, and a per- 
j«idicular height of 17 feet 6 inches. 
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The terreplein bai a breadth of 25^ feet, its height being IS ie«t 
■laping to IT feet 6 iocliea, tlie height of the interior ilope. 

The banquette ii 3 feet in height, the tjttd i &et wide, and the 
stojH 5 feet wide. 

The parapet is 4 feet 6 iachea higher than the banqoette, its interiOT 
■lope ia IS iachea, its thickness 18 feet, ami its superior slope baa a 
dedivitjofS feet ; the i-eTetment is 3 feet thick. 

The escaip has a perpeudicnlar height of 36 feet, meauriiig horn 
tbe cordon to the bottom of the ditfh. 

The tahlette, or coping-stoDe, at the top of the reretmeDt, baa a 
pmjectioa of 6 inches aquare. 

The cordon is eemidreular, its radius being 6 inches. 

The Elope of the escarp is 6 feet, the thickness of ila revetment at the 
top 5 feet, and at the bottom 11 feet. 

The counterfort joins thp eacaip ; it is 1 foot lower than the top of 
it, 9 feet wide, and it eitendi to the bottom of the fbuudation, whidi 
is 3 test below the botiom of tbe esoup.; the nireat, or lessening, has 
a widlJi of 1 foot. 

The ditch is 38 Tarda wide, from ibe salient angle of tie bastion. 

Tbe counterecjirp is 17 feet 6 inches in perpeudiculflr height, its 
alope being 3 feet, and its thickness at top 3 feet, the bottom, there- 
fore, having a thickness of 6 feet ; the foundation is 3 feet ; and the 
retreat 1 foot, 

Tbe terrepldn of the corered war is 20} feet wide, and ila slope is 
6 inches. The banquette is 3 feet high, ila tread 5 feel, and its slope 
6 feet. The parapet ia 4 feet 6 inches above the banquette, and ita 
interior slope ia IS inches. The glacis, which forms the superior slope 
' of the parapet of the covered waf, is SO jarda in breadth. 

The counterfort of the countencarp is 6 fM in thickneiE, being 
1 foot lower than the top of the counteracarp, and extending as low as 
the foundation of it. 

Tbe connlerfbrta of the Oarp, and counteiacarp an 15 feet distant 
(ram centre to centre of each other, those of the escarp being at the 
^d adjoining it 5 feet 6 inches, and at the termination 3 feet 8 inches 
thidi ; those of the counterscarp being in thirknesa at the larger part 
3 feet 6 inches, and at the smaller 2 feet 4 inches. 



HODBBH STSTEK. 

Interior slope. pq Face of bastion. 

Terreplein of tampart. q G Flank of bastion. 

Parapet of lampart. KopqG Outline of bosticat. 

KamfHit. G H Curtain. 

Escarp, or exterior slope t Bamps. 

of rampart. B Ditch. 

Full bastion. D Tenallle 



Emptf bastion. 



BaUnkan. 

Badnbt Id MrallB, 
CounUnetrp. 
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ng pUcei ofar 
in ditto. 



SUitot pboa of u 
Covered war. 
Olacii. 



nSLD PCffiTIFICATKUt. 
BEM1SK8, Xim QEMERAL SULES. 

1. The atie of a work dmnda Id general npon the Dmnlitf of 
men vbo are to defend It. If Ulnar t> tlie n(e object of atlenlioii, 
the adTBDtage must neeenaiilf be tbe greater in [iroportiini u the 
■ize (^ the worii is less ; bat if the aecommadatiDD of tbe troopa l> 
onlj to be eoDBJdered, the adTaotage depeadi greatif upon aecapjing 
miKb eroand. 

S. The form of the work ilunild be sndi *■ to «aiibdn the gmteat 
mrfiice with tbe leut perimeter. Bj ta adhereniie to this madm^ 
<Te oUaJD the greatest acoonunodBttOD for the Itaope with the least 
labom'. The fiinn of ■ field work aeldnn depauk npon choioe, bat 
geoerallj npon the ipot where it is to be iwsed, tbe pnrpoeea tot 
which it is to be conslmctod, and the nature of the groand in the 



3. The I 



le interior of the worii onght to be » coTCTsd by the parape^ 
mm UK men within, eicept when oD the banquette, maj not be leea 
from mj put without, at tbe distance of canliaa-sbot. 

4. Tlie drcamjaceot gronnd (to u great ■ dietancc as ponible) 
ought to be cleared, that tbe enemy nutj not conceal, or shelter 
himself agaiiut tbe lire from behind tbe parapet. The nearer to 
the Woik that the enemf can Imd cover, the more adrantageousl; 
he can form his dispositions ; and, as his attacks may coneeqnently 
be made with greater Tlgoar, and be mare readily anpperled, the snoe«s 
will be the more probable. 

5. The flanking parto ought to be snffidenUy capadoos to 
contain all the men required for the deficace of the flanked portions 
of tbe work. 

6. Tbe flanking parts ought to have aearlj a direct riew of those 
flanked ; that is, tbe defence should be nearly at right angles, tbe most 
adranCageouB angle being 100 degrees. 

T. Tbe parts flanked ought to be within miuk^ fin of their flank- 
ing parts. 

8. Tbe Are ou^t to be equally distribnted^ that eTei7 part of the 
work may be equally defended, 

e. The work onght to be equally strong in all its ptrts, that it ma^ 
ererywhere equally retist tbe sssaulls of the enemy ; and the paraph 
sbonM be tfaldL enough to withstand tbe shot lired aaunst it 

10. The dlmensons of the parapet should not only be snffidsnt to 
secure, and oover the troope within the worii, but ought also to be ot . 
such a form as to afford a full new of the enemy in his approach ; and 
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at ihe Bsme time diacoTer, ai littla as pOEubte, the IDBI tmpkiyed br 
its defence. 

Capacity of /feW Oorki. 

The perimeter of a Field trOTk, and Uie number of men to defend it, 
«hbDld bear a jost prepartion 1o each other, eccordiDg to the nsturci 
Bnd object of the woTkr Linear tn^asttremffnt (on the civflt of the 
funpet) 1 jsrd bdi^ allowed for each man, or fbr eadi file of men ; 
and 5 or 6 jarda for eaah gun : Stgierficial nuaiatenent (am vithin 
the banqaette) 2 equare jirii for eadi man, and 36 aquare jards for 
each gun. Various authors, English and French, hare published role* 
for determining the site ef Field worke, and there is a great discrepano; 
in their concluBions : the followmg rule (adopted at the Kojai Uititarf 
College) for compnUng the area, and perimeter of a square Kedoubl 
will, however, meet Iha genei^ requlremeota of th«e works. 

Ataltiplj the given nomber of men bf 2, and the nnnibcr of guu 
by 36, (of the number of aquare janla vhjcb tlM wait ongki to con- 
tain within the foot of its banquette ; the aqnsre root of the product 
wilt be the length, in yards, of Ijie side of the square forming that 
area : add to this result, the breadth of the two interior slopes of the 
pBtapets, and of two banquettes, with their slopea (about T Tarda), 
imd the length of the side of the square, formed hy the crest of the 
parapet, wiU thua be determined. 

1. lb fial t)it quantitu of earih required /or the parapet, and ban- 
qnette of a field work, &c. 

Divide the parapet, and hanqoette into tr^loida, and triai^lea; 
oompule the contents of each sepaiatelT (by the rules in MeKsuRaTiOK 
OP Plahbs), and the sum of them will be the Bnper6cial content of a 
section of the parapet, and banquette. Multiply this by the length of 
the periphery ef theredoabt, battery, be., [at tiie solid content of Iha 
parapet,and banqaette. 

In square redoubts, or works baring aalient angle^ if tiie areas of 
the sections of the parapet, and ditch, are made nearly equal, tberff 
Will be too much earth ; were the angles of the plan re-entering, 
Instead of salient, the result would be reversed. Bearing this in mind, 
prerloUB to commendDg the eicaration of the ditch, an allowance 
most be made to prerent any excess, or deficiency of eartli lot the 
pir^iett and banquetta. 

2. To find, rcgiidly, the qoantity of earth required for a parapet, 
and banquette. 

Multiply the height of the crest of the pampet, into the jum of the 
bases of the superior, and exterior slopes ; which nil) ^re the anper* 
fidal content, very nearly, . 

3. To compote the tt^erficial content of the ditch. 

Malliplj the depth into the breadth at bottcm, to which product 
add the aru^f the escarp, and counlerscai-p, for the content required. 



252 FIELD FOKTIFICATIOX. [pABT SIT. 

t. To ^nd tlie breadth o^ the diteh, al the mail fonn. 

Divide the area of the section of the parapet by the lnt«ided depth 
of the ditch, and the quotient will be the mean breadth of the ditch ; 
to this add balf the sum of the bases of t]>e slopeB of the escarp, and 
couQterscajp, for tlie breadth at lop, and deduct the same ior tlie 
treadth at bottom. 

5. Jb fiod the brtadth if the ditch, iatiing A ixiuiga\ti atctiim. 

DlTide the am of the section of the parapet b^ half tbs girea depth 
of the ditch, and the quotient will be the requir^ breadth at the top. 

Comtructim of Held ucrii.— Vide Plate. 

Fig. 1. The rtdat. 

Dran- a base line, 60 yards, from the centre of which erect a pei^ 
pendicular, 40 yards ; join the tenniuations of the base, and perpen- 
dicniar, which will fonn the crest of the panipet of tbe work. 

Pig. 2. The lunette. 

Construct a redan (side 2fo. 1), base 30 yards, perpendionlir 
50 yards: make the bout of tb> lunette 45 yards in length, and dnw 
the dankg to points on the base line, 30 yards, from the perpendicular. 

Fig. 3. Tie aqaare redoubt. 

Construct a square, each wde 40 yard* (vide Pha.ctical Geometbt). 
To form additional iaces when required, bisect the side of the square, 
draw perpend icnlars inwards equal to Jth of the side, and join the ter- 
mination of the perpendiculars, and the sides of the square, thus form- 
ing a double number of faces. 

Fig. 4, The peniagonal redoubt. 

Describe a circle, radius 30 yards, and cMistiuet a pentagon in the 
circle (aide Fbacttioal G^METBr), thoe forming the crest of the 
parapet of the redoubt; 

Fig. 5. Tilt hexagonal redoubt. 

Describe a circle, radius 30 yards, and construct a hexagon within 
it (pide PraOTiCu. GeOIietby){ Uk sides of which form the crest 
of the parapet of the work. 

Fig, 6. The circular redoubt. 

Describe a circle, radius 30 yards, which will fiinn the crest of the 
jiar^t of the redoubt. 

Fig, 7. Tie star fori, urilheix points. 

CoTUtroct an equilateral triangle, and divide each side, 75 yards, 
into three equal parts t form also an equilateral triangle on the central 
portion of each side, 'iS yards, and the crest of the parapet of the fort 
wilt be traced. 
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ports, ini! on the crotnil portioD, 20 yards, describe na cqailaleral 
trUngle : the petipbeiy of the fort will thus be obtained. 

Iig. 9. The feld fort, mih baatiom, md Aalf baitioni. 

Comtrnct » sqnais ; from the centre of Mch aide, 1 20 yixia, drop a 
perpendiciiliir eqn«l to Doe-eighth of tba eide, through the eitremitj of 
which, from the uiglee of the aqoare, dnv the linei of defence; mako 
the litcea of the bastions, and half bastiooe, two-eereatlis of the eitcrior 
idde, and draw the flanks perpendicular to their respectiTe linet of 
defence. 

Fig. 10. I%« iridge head, or trie dupant. 

Constmct a redan, base 50 yardi, perpendicular 30 yards, at m 
appropriate distance frotn the bridge, 50 yards ; draw flanka, 20 yards, 
perpeodicDlai to the loFes, and from their terminatioo drav linea to the 
river parallel to the capital of the work. To itrengtliea the interior 
defence of the tSle du pont, construct a flSche, {acee 20 yards each, and 
10 yards in trout of the hrid^ which is 4 yards VFJde.' 

Id the oonstructiou of bridge heads, the forcing Figaro raay be 
employed when expedient; the simplest form, the redan, beijig for 
light bridges, and the more perfect defence, the bsstioned frmit, or 
fronts, for bridges of material consequence. 

£ig>. 11, 12, 13. Lines.— Fide Pbite. 

Pig. 1 1 . Construct a redan, base 40 yards, perpendicnlar 30 yards ; 
which join by a curtain 100 yards, to a quene d'aronde. 

Fig. 12. Side of square, 35 yardM, and lines drawn from summrt to 
pcHuts an the curtains 10 yards. To increase the defence of the ueit 
curtain, 100 yards, bisect it by a perpendicular, 15 yards, and draw 
the two faces. Lengthen the lines by cremailUres. 

^,13. Base 100 yards; crochet, base 5 yards j perpcDdicalar 
20yanis. 

Lines, contntwyita, are formed by a modtlication of redans, lunettes, 
curtains, &c., dependent on the nature of the ground, and the means of 
defence. 

Lints, with intercalt, are formed by detached redans, lunettes, ke., 
within range of each other ; the rear worlis flanking those in front. 

Bridges, and postage! into lield works are from 6 feet, to 12 feel 
wide, aceording to the requirement!. 

T'liiierses are placed about 9 feet fmm the slope of the banquette, 
their length being so regulated as to eiclude from the view of the 
enemy the interior of the field work. 

The nature, and form of the field work, or lines, required for the 
defence of a post, &■,, &c., having been determined, the perimeter may 
be laid down, in confonnity to the construction detailed in the fore- 
going ligores: after which the requisite diuieusioas of the parapet, 
ditch, &C., (dependent, of course, on the nalnre of the enemy's ordnanet 
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luust be taken into mmidenitiiHi, and tie qautit; of earthvoii com- 
puled by tlie Bfdes, pagu 251, 252, or bj tboM in Pkaciicai. Gbo- 
METBT, The following Table will, bowe»er, in uuiDj o>se« be foond 
nseful ; uid, by ■ judidouE adaptation of il, much time may be laved 
in th« compatation, and ooDstruotion of field vorlu. 

Table, 

■hawing the dimeasions, fn ftet ; and the superOcial content of earth 

"' " parapets, and ditches, of &Id woika. 



'I Snpnlor I 



iS3 



Simple iiEtBOpa of TBACina Fi^d Wobkb, on the obodnd. 

Place piekelB in ■ line (in length conformable to the side of tiie 
inlended work), at each end of which erect perpendiculars equal in 
length lo the bide fiist marked out, and join the termination of these 
lines J which will complete the perimeter of the redoubt, 

ifote. — A perpendicular Is nused on a given lino, with a ohaia or 
cord, by forming a right-angled triangle from the numbers 3, 4, and 5, 
or any multiples thereof, and extending the cord, &c^ bo that the baie 
may correepond with the base line of the pickete', iind the perpen- 
dioulm b« in the direction of the aide required. — Vide PRicriOAL 

Oeombtrt. 

3. PtiUagonal ridoidii. 

With a ebain, tape, or cord, construct, and lay down with [itiiets 
five similar, and contiguoas triiuigles, having their bases, which fono 
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the sides of the peni^on, in the propDrtion of 47 to Uie other tvo 
equal Bides, the leoftli of each of these beiog 40. 

3. Htxagonat TtdenJ>t. 

From a ceatnil point with a chain, or line, constrod, and la; down, 
with pideU, six equiUtersI, and ccqti^oiU triaoglea, the baiea of 
which will form the required heiagon. 

4. i)aiagonai rtdmiif , 

Coutract a aqoare (tidt TSo. 1), from the rantre of each side of 
which erect pHpendiculan outwards, in len^ proportional to the 
aide as 13 to 60 (nearlf I to 5) ; join the extremities, or termination 
of the perpendiculars, to the uigle« of the square, which will detcnnine 
the sides of the octagon. 

Sott 1. — The directiras fbr the coHtnictioa of the pentagonal, and 
hexagonal redoubia are OD a small scale ; but the redoubte naj b« 
jncrnsed bj the equal eiteoaion of the intaiior tidea of the triai^es, 
tmtil the basu are auffidenUj long for the peripherj of the work re- 

JMe 2, — By means cS the pocket seitant, pHamalic corafass, or 
reconnoitring |Hi>tnietor, the pentagonal, hexagonal, anJ octagonal 
redonbt may be thus traoad on the ground. From a eentral 
point place pickets at the Tsqiiiait« distance IVcini eneh other, 
and is the dircotiim of lines drawn from the angle of the ceatn 
of the intended work. ( Vide Fracticai. GEOMETRr. To find tiie 
anglet at th» oaiirt, and drarniferrace of a potjfgas.') Extend 
tliese [sdii equally antil the relative distances between (hem are of 
the lei^th required to form the sides of the proposed equilaleral 
redoubt. 

5. jyont of fortification, for a Fielcffort. 

Plaoe pickets in s straight line, of the length required f(>r the front 
of the proposed field won ; firom the centra of which drop a pei^>cii- 
dicuJar inwards, mating it for a square, peatu^, or heiagoa, reapec- 
tirety one^ighch, oa»4eveath, ar one-siiUi of £e exterior side. Direct 
the Una of defence from Uie termination of the aiterior side to the 
end of the perpeudicalar, making the faces uf the bastions two-aeienlhs 
of the exterior side, and constructing the flanks perpendicular to, and 
joining the lines of defence. Other tronle are traced by laying down 
the eiterior aides, at the angle of the ciicumference of the intended 
polygon (vide Pbactical GeOueTkt) by means of the prIemHtic com- 
paas, be., and then proceedii^ ai directed fbr the former ftront 
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PART XIH. 
BRIDGES, AMD PONTOONS. 

BRII>GES, 

1. To find tAt maaba- tf planit rtquired tv fix-m a fiaat,fo tigiport 
a giwt \Deigii. 

1st. Find the conteat of ona pUnk (tide Pkactical Qeohgtrv, 
Part 15),' toi moltiplf it bj Uie (0(0160 gnjitj of the wood ; Uie 
' product will be (he aeight of Iha linAer, 

2Dd. Multipl; tbe same solid cont«at hy the specific gruritf ot 
water ; the product will be the leetght of on equal buii of water. 

Then take the difference of these two prodactg, or weight, uid it 
will be the weight one jaect of timber will sapport without aiokiag. 
Hence hy Proportioti, the number required to support the given weight 
may be found. 

Itot^ — A 1^ tree, 1 foot ■qoare ind 3& f^t long, wQl Out slwnt Toa pouidK, 

3. To find tAe number of catii required to form a raft to lupporl a 
gicen vieigM. 

Igt. Fuid (he solid content of one cssk in cabic inches {vi4e Pbac- 
TIOAL GEOMBTRr), and multiply it by the specific grsiity vt water t 
the product will tn the weight at ■ quantity of water of equal bulk 
with the cask. 

2nd. Proin this prodnet, or weight, sahtmct the weight of tbe cask, 
and the remainder will be the weight it will support without sinking. 
Then iy Proportion, the namber required for the Ibrmatioa of the raft 
may be found. 

3. 7b fM tJte mtmber ef hoats, or pontooiu, requirid to sapport 
a given vieight. 

The burthen a boat, or pontoon, will support without sinking beyond 
a gifen depth (tbe form of the boat, or pontoon bemg known) must 
first be foqnd, thns— 

lit. Find the solid content of the part to be sunk, in cubic feet (<aide 
P&AcriCAL OEoiiRTRr, Part 15), and multiply it by the specific 
gravity of water {tid* Gbavitt, Fart 15). 

2nd. Subtract this prodnet from the weight of tbe bont, or pontoon, 
and the remainder will be the bnrtlKD it will snpport without sinking 
beyond the requii'ed depth. 
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Then bg Proporiion, the niunber reqaii'ed to mppbrt ihe givm 
weight aaj be coiaputod, 

!folt.—la Uh (wiabiictlon of biidgEsi abiHild > loee require to be extended 
acron a mpld river, ttie coll ihoald be placed In the but (liutebd of on ebure), 
■od be pjild Dnt u the boot advaocea- 

PONTOONS. 



DisplaomBeni ofvjater, 971 "'''''= •*«*> «q"»'s 6088 lh„ or 54* cwL 

TAi (juojani power of a raft of two ponloona, its own weight de- 
ducted, is 77 owt., ai»ut one-half of which is a safe load. Each raft, 
or one carriage load, foiTos 2 bays, or 20 ft, S in. of bridee : iU own 
weight will sink it about 7 ot 8 inches. The crew of » raft cowiMsof 
8 rowers, and 1 steersman. 

At <^/en tmfer the bridge will pass eaTairy, field arUUery, or in- 
iantry with closed files. 

At close onUr the bridge will pass any part of a heavy train. 



Dimensiime, atid ici 



cal pontoons, monufacturei 



ttthe 



Lasqe Pontoon, 

With conical ends . . . . 


led™ 


mimeter. 


Weight. 


ft in. 
22 3 

15 


a in. 
2 8 

1 8 


U 
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PONTOOSS, [PAUT XITU 

ONE CABBIAQB IXUt). 



Baolka .!!!!! 

ChMSM 

Hslf-cheaaes . , . . 
Gunnels 

Sldft-pieces 

An<A 

C^X(26 fktho^i) .' ! 
Oars 

Boat-book 

(Body . . . 
LasUng. ] Gunnel . . 

ICarriwe . . 
Back-sticki, andbbing* 

BreaaHine 

Wdght of Carriage . . 
ToUl .... 


1 




1 


1 


J 


1 




SI 
14 2 
13 
11 5 
IB 
10 4 

16« 
14 
14 
89 
15 
33 

60 
60 


5 

1 a 
1 s 

s 

It 


ft. In. 

2 7 

3 

1' 

as 

3 

IS 


cwl. qn. lb. 
9 1 9 
5 1 1 
1 3 19 
1 3 
1 3 19 

3 1 

3 
1 18 
3 14 

7 
20 

I .: 

B 








31 1 
13 3 30 


4S 20 



Five pontoons, vitb tL^ ippartenauces, fonn the losd of ona 
carriage. Length, 15 feet ; diameter, 1 foot 7 inchei ; displaeement, 
27) cubic feet; bnojancr, ITlSlb., or I5j ewt., from which deduct 
2 cwt. for the weight of pontiwn, »ad share of superatructure. A 
bridge of this nature i> so light that it ma^ b« made on shore, and 
carried by hand entire. It wilt support as many men as can be 
placed on it, and, bj removing the chesses over Ihe gannets. It may be 
bent so n: to be passed without difficulty down a steep bulk, or a)UD> 
leiscarp. 



Length Includes (be hemlspheriivl ends. 



PARI xm.] 



Pontoons 

Gnnne 

B>1llkB 

CbesMa ...... 

Paddln, used m alde-ptecea 

AiiDhor, and cable . . 

Weight of UieCtOTiage . 
Total .... 


1 




1 


1 


1 


1 


5 
30 
20 

5 
10 

1 
1 


ft. to. 
IS 
8 4 
66 
8 


ft. in. 
1 7 

9 


1 7 
8 

1 


cwt qn. lb. 

5 

3 13 

1 1 9 

4 oao 

>"? 

6 
3 








12 1 23 
9 


21 1 23 



(, Google 



PART XIV. 
FIREWORKS. 



Cases are made of different dimensioiu according to the description of 
lirenork required, and the length of time It is iatended to bum. 

The rnllDwing is a deGcription of the method genetalt; adopted in 
making casa. 

The " PDimer " is a cj'lioder of mch siie fts maj be required, of 
wood, solid brass, or brass tubing : the last ts to be ise^rred on 
Recount of iti lightness and nan-liability to alter iti shape like wood. 

The paper used is good strong brown papra-, weighing sot lets than 
S41b, to the ream — cut up lata alipe, the width of paper cor- 
responding to the length of the eaa^. As the paper is always tougher 

roil up in the direction in which the paper is tough. 

A slab of slate, about IB iuche* wide and 4 leet long, with a 
polished surface, is generally used lo roll the [«per upon, and a 
Trooden board with a handle at the ttack ii requited to prett the layera 
of paper together after the paper has been rolled. 

To roll a case. — Place the piece of paper on the slab, paste OTer the 
whole of the upper surface ; then lav the foimer upon the paper doM 
to the bottom edge, and parsllei to it. Roll up tightly to the top, 
using as many slips of papers as is necessary for the thickness of the 
case- Pres down the wooden boaiti upon the case and fbnuer. rolling 
it larKarJ, until the layers of paper adhere closely, and the case is of 
the pi-oper guage. ^lip the ease off the former. 

If required for a rocket, or other contracted case, it must then be 
choked with a strong piece of cord until the vent is reduced to the 
size of the spindle that will be used when the case is driren. 



When the case has been properly finished, ram In a little dry clay, 
then put in a small quantity of grain powder, then a star, al^er 
which a ladle full of composition is to be put in and lightly ranmed 
down. Repeat this operation with the powder, star, and composition 
till the case is filled, aRer which it must be primed, and capped. 

The ladle used lor this and all other cases ought to be two dia- 
meters and a half In length, and a little lees than half a diameter in 
height, so as to admit of its entering the case. 
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Homnn candtn diti aloiii? are gen«iilJy {ilnced upright in rowa, bat 
wh«n iiud in coantctioa with » fixed piece, thej nuy be Eied *t mj 
inrlinatlon, not exceeding 45°. 

Signal rocket compotitioD^ vtth i^wut 4 o%, of mealed powder to 
the praportiont tKreafter giieo, mikea about t)M belt compoaitioD fbr 
Roman candles. 

The signal i-ocket atari are also the best for Roman candles; tliejr 
OQght to be juat of auch size aa to drop readily to the bottom of the 



The case is made of cartridge papti, tiu dimeiujoni required being 
15 inches bjSi inchet. First fold down one edge, about 4 of an inch 
broad, tben turn down the double edge about ^ of an inch, and bend 
back the single edge over the double fold, so aa to form within n 
channel, which is to be filled with mealed powder, not ground ver^ 
fine ; the powder is then to be covered bj the folds on each side, and 
the whole is to be pressed bj a flat ruler ; and the port containinf; 
the powder is to be folded into the remainder of the paper, every fold 
being pressed down. The cracker is then doubled Inckwnrds, and 
forwards in folds aboQt 2^ inches, which arc pressed quite close, and 

and the joinings secured by causing the twine to take a turn round 
the middle at each fold successively ; one of the ends of the folds 
may be doubled short under, which will prbdnce an extra report ; the 
other must project a little beyond the rest for the purpose of bemg 

E4RIHQUABB, iRIlTlClAL. 

Mil t4^ther twenty pounds of iron sand, and twenty pounds of 
sulphur : and after maJiiag it into a paste with watei', bnty it a little 
depth in the ground. In ten or twelve houn, if the weather be warm, 
the earth will swell up, and burst ; fiames wUI also issue out, scatter' 
ing around a yellow and black dust. 



Gerbes consist of strong cylindricnl choked esses of thick paper, 
filled with brilliant composition, snd sometimta with balls, or stare, 
Gerbes throw up into the air luminous and sparkling jets of fire ; and 
when arranged in a. circular manaer, as the ladii of a circle, they form 
what is called a fixed sun. The thickness of the cases for brilliant 
fii-e must lie a fourth part of the diameter, and for Chinese fire a sixth 
part. The esse is loaded on a uip|ile, having a point equal in length 
to the same diameter, and in thickness to a fourth part of it ; but as 
it generally happens that the month of the jet becomes larger than is 
necessary fiir tlie eBbr* of the fire," the esse ehonid be first Purged by 
filling it to a height equal to a fourth part of the diameter, with clay, 
nhich must be rammed down. When clay hss been thus used, care 
must he iakea to clear it out at the top of the hollow lell by the 
spiadle. When the charge ia completed with the composition, the 
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eu« ifaodld ba clond with •bant two dradms of pMiJer, —A Aeo 
chokad. Tke train, or nuttoh, a»ut be of tW aun* tompoiitioii as 
that employed fbr loading, olheTwiae tbe jet woold be lubject to borat. 
Jeti in(«dad fompreaentlDg ibeele of fire ought not to be clioked. 
They miut be placed iu a hoiuontal poaitkm, or indining a little down- 

Compoiitim for Qerhes, orjefaoffire. 



JEN 


i 

1 


li 


1 

1 


1 


Iron land, or 

mm. 


•5 to Hnoh|BfJ-^fl« 
""•'" ■ -ICM....!!™ 

Mtol-6dUiD«ter . .| 


b.«. 

12 


Ib.OL 

I 

a 

1 2 


8 

B 
6 

7 
G 


3 

5 

8 

4 


Sand, iBt order 8 
FiUnga ... 5 
Sand, Sid order 12 
Mixed Saod . 12 

Iron borings . 10 



The saltpetre, powder, and chnrcoal, are three times BiAed throagh 
a hail lieTf. The iron filin|^ ai-e preierred from the deterioration, 
which would remit from the presence of iuiphur, by coating them 
with marine glue. Thie ii done by cutting up S oz. of mnriue glue 
into small pieces, and melting it in a pan with 1 lb. of iron filings. 

They are then ndded to the other ingredients, aod the whole mixed 
by hand, or with a brTuh. 

The composition ii put ia by ladlesful ; tbe llrat two oaght to be 
of charcoal S ot., mealed powder 1 lb., nod driren in with a maliet and 
drift. 1& blows to each ladlaful of compoaition. 

Ail malleta, and drifts used for iirtwoiln nhould bt made of box- 



It PODKDED ISOn. 



pnlTerize the 
then lift tber 
aizea ; and pi 



ta till the grains are not la 



n pot, to pieoss, on an ai 



B to separate the different 



J dtr place, in 

cla»ay-corked bottiea, Tbe grains which psai through tbe first or 
(inert siere, are called Sand of iht Itt order, and l£osc that pass 



drodgb tin iseond liera. Sand of tA* 2)id ordir, Ice. Cul-!roa 
boriagB ais well adaptad for this pDrpoie. 



This 

irhich the; are to eiteod. The paper is cat Into slips two or three 
indies broad, or safficlent to go four limes round the formera, whkh 

beat, and ahonld ba oiled to prevent the paper sticking, Qoick match 
i^ ia&ert«d in these tubes, but mnqt be made Eo go in eflsily. The quick 
match should project an inch beyond each end of the Evader, and should 
be inaerted into tha mouths of the eaaea of the fireworks with a small 
quaDtitjr of meded powder. The lesdera most not be .placed too near, 
or cross each other so as to toui^, as it may happen that the fire from 
one may cotnmanicste to another, and deetroj' thereb]> the iatended 



Marroons are boxes containiug from 1 to 6ouncea of powder. The/ 
are made either on a square, or round former, and (he ends of the 
paper are pasted down, and well welded round with kitted twine 
worked oxer cross-ways. A hole is bored into the case, and a match 



A small quantity of powder being placed on a table with a rim 
round it, is rubbed down with a scored wooden mealer antil all the 
grains arc broken, and it becomes sufficiently fine to pass tbrough a 
mwn BicTe. Or, it may be beaten in a strong leather b^ with 
woodcD mauls: or, ground in a revolTing drum with copper balls; 
projecting ribs being constructed in tbe interior of the dmm, and 
corartd with leather. 

PORTFntKB FOB ILUllilHArmNS ; OB SFECKIK OT LANCES. 

The caws an made of three or four rounds of demy paper, the last 
routid being pasted ; they are from two to iire-eightha of an inch in 
diameter, and irom two to sii iochea loi^; they are pinched close at 
one end, and lell open at the other, h filling them, a small quan- 
tity of the composition must be put in at a tiau, ramming it lightly, 
■o aa not to break the case. 

The composiUon should be inserted by means of a funnel and wire ; 
the wire being moved up and down in the case admits a small quan- 
tity at a time through tha neck of the funnel, and presses it gently 

Brilliant, and diversified displays of fireworks may bs readily 
exhitnted by means of speckle of lances. Illuminated designs of 
figures, Ik., are represented by affixing on a black board small cases 
'£lled with various coloured eompoaitiima, to whidi leaders must he 
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attached. .The etaia am futcDcd on vlth glo^, md red lead miisd 

Composition*. 











WblW. 


reihw 


Blue. 


yellow. 


latC*. : : : 

Healed powder . 
Antbnonj, crude . 
GamBuocum . . 
Antimony, prepared 


lb. 01, 

1 


lb. 01. 

6 

3 


2 "■ 


8 

4 


8 
12 
8 


4 
B 


lUot 

1 
ft 
10 

6 



imposition, nnd ptaoe upon tlie 



luth of fsoh 



ir lances, with the 
M»me moist powder, 
IB a match. If the 

am, or quills, a shjiwer of 

range of the locket. 



Eiltier rain, 

1. Saltpetre, 4 ox, ; Eolphar, mealed powder, and antimoiir, each 2 oz. ; 

sal pranella, i o:. 

2. Saltpetre, 8 oz. ; sulphur, 2 oe.; diarcoal, 4 oz. 

3. Saltpetre, 1 lb. ; antimony, 6 oz. ; sulphur, 4 oi. 

4. Saltpetre, i at. ; aulphur, 1 oz. ; powder, 2 oi. ; iteel dnit, J oi. 



Adt rocket, which Is not very large, may l« mode to nm along an 
citended rope. Fur this purpneeaffii to Ihe racket an empty case, and 
iutrodnce therein the rope vliich is to carry it, placing the head of the 
rocket towni-ds that side to which it ia intended to move. Two rocket* 
with as empty caie may be umilarly used, and may be made to more 
in a retrogiadc direction b; placing them with their beads reTereed, ood 
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a leader to oh 

to tiie tAil oftbe Kcoad. 
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from tbs hoA of the rockH to 1>« Gat Ignited 



Conpotitlon. 

Pulreriz^ Bsltp«trf, 41b.; iDblimed Buljihur, lib.; dogwood 
cliarroA], 1 lb. 12 oz. 

The chsicoal JB lint pounded tine enough to pnss through a wire 
etere, 36 meshes to the inch. The eattpeti-e and sulphur are each 
separately passed through a fine hitir rieve, thep otiied well together 
with a copper eUh, Had passed three times through the hair aiere. 
The charciHj is then spnnd on a traj, and the saltpetre and lulphiir 
aift«d a fourth time on it, and the whole being carefullf mixed with a 
hard brash, is allerwards passed four times through the wire sieve. 

To each ladleful of composition, 25 blows are given for the pound, 
and 21 for the half-pound rocket. 

Twenty-eight ladleaful of composition (TJ oz.) are required to com- 
plete the pound, and twenty-fire (5 oz.) the half-pound rocket. 

To prevent accidents in driving rockets. Inc., the workman should 
keep his body erect, the drift being well cleaned after each ladleful ; 
nnd while driving, it should be moved backward, and forward by a pair 
of holders. 

re solid, and { calibre 



RoekelE are di-Ivei 


3} calibres hollow. 


1 calibre solid 


With elay. 


Moutdi. 




I Pounder . . 


. .Eiterlor . . 


14 inihes 




. Interior . . 


10-5 „ 


i Pounder . . 


. Eiterior . . 
, Interior . , 


11-6 „ 



. The rocket is piimed with mealed powder, and apiriEs of wine. 
When complete, the length of the pound rocket is 15^ iuchea ; 
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Length ofatichfor rocketi, 
1-Pounder rocket . 8 feet. Half-pooader . 6 feet 4 inches. 



No. I. 

Saltpetre, pulverized . 8 lb. ] leinglsss, dissolved , 3} oz. 
Satphnr, sublimateil . . 2 lb. ViDegar .... I quart. 
ADtimony, poDndcd . ■ 2 lb. | Spirits of wine . , 1 )itDt. 

2. White itars. Mealed powder, 4 oz.; saltpetre, 12 oz.; SDl|diur 
riruni, 6 oz. ; oil of spike, 2 oz. ; caiopbor, 5 oz- 

3. Bins siaro. Mealed powder, 8 oz. ; saltpetre, 4 oz. ; eulpbur, 
2 01. ; ipirita of wioe, 2 oz. ; oil of spike, 2 oz. 

4. Brilliaal elara. Saltpetre, 3) oz.; sulphur, 1( oz. ; moated 
powder, { oz., worked up with spirits of wine. 

5. Common star^. Saltpetre, 1 lb. ; sulphur, 4 0£. ; anijinoiij', 
4} oz. ; jsinglasB, } oz. ; camphor, } oz. ', spirits of wine, J oz. 

6. Taikdslars. Mealed powder, 3 oi. ; sulphur, aoz.i saltpetre, 
I oz. ; charooal, coarsely ground, J oz. 

7. Drove stJjri. Saltpetre, 1 lb. ; aDlimanT, 4 oz. ; sulphur, 8 oz. 

8. Fixed pointed stars. Sidtpetre, SJoz.'; sulphur, 2 oz.; anti- 
moD]', 1 oz. 10 drs. 

The drj ineredienls are well miied, and sifled through a hair siere : 
(he isinglass dissolred over a fire with rioegar, and, the spirits of wine 
anerw^ds added, and with which the dry composition is thorough!}' 
mixed. It is then Formed on moulds, and a hole is left in the middle 
to assist Its igniOon, Tbiity-sii stars are pat In a l-pounder, and 
twenty-two in a half-pounder rocket. 

A great variety of figures may be represented in the air by attach- 
ing to B largo rocket several small rockets, or small cases Riled with 
the composition ; or serpents may be attached to the rocket by means 
of padithread. 

Sixteen pounds of refined hikepetre are pnt into a copper yeaset, to 
which four quarts of water are added. It is placed over a charcoal 
fin to boil; as .the water erapoistes it iiwell stirred with copper-shod 
spatulas- or paddles, occasionally taking it off the fire, until the evapo- 
ration ceases ; and when bioagbt to a fine powder it is sifled through 
• hair sieve, and spread on pape^ to cool. 

jb wiract taltpetr' front damaged gttnpoader. 
Dlssotie the powder in wanrt irtiter, filter the solution throagh 



The case is made b; Tolling stoat n 
Indies in breadth Ibret times round 

~ [, having been choked at 



rtridge psper in slips of 6 



two-thiida with the 
inserted, over which powdi 
' ' At the other 



piece of paper is 
placed, and (bis end is secured irlth 
. , moist powder with touch-paper Is 
inserted. To introduce the compoiitioD into the case, s fnotiel and 
wire are used, tiie wirl being pressed down hard upon the com- 

ttrnlpwiWim, 



Mealed powder 
Charcoel . 
Solpbur 
Saltpetre , 



1 



ib. o 



SHELLS, OB A&mAL GLOBES. 

Thesa globes are made of wood, and their thickness is equal to aboat 

■ twellUi part of their diameters. The usual charge is aa ouace of 

powder for a shell of 4 lb. weight, and 2 ooncea for a shell of S lb. 

They maj be lired (mm any mortara that have not a chamber. 

lb fOna the ihell. 

Two wooden hemispheres (with a fuse hole) ire joined linnly to- 
gether, enclosing stars, sqnibs, rain, &c. A small quantitj of powder 
is inserted to ejiplode the shell, bjt means of a fnze. 



Hake a rase } an inch tn diameter, the thickness of paper being about 
1th of an inch. Stop np one end with clav. Drive it with the com- 
position Simly with a dri/t and mallet, a' ladleful at a time. The« 
case) must be fixed on a frame with leaders, to be lireil simultsneously. 
Componiionf. 

CMneie fire. Mealed powder, 1 lb. ; saltpetre, 2 oi. ; iron filings, 
very fine, 8 oi. ; charcoal, verj tine, 5 oi. 

Ancient Jire, Mealed powder, I lb. ; charcoali 2 oz, 

Bnllina fire. Mealed powder, 1 lb. ; iion filings, 4 oz. 

The Chinese lire is the best of the above compositions. 

The charcoal, and iton filings ought to pass through a 60 mesh 



Saltpetre . 
Sulphur . . 
Lamp black , 
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The Bkltpetn and lulphar iniut be fint sJfUd bigelher, uid then 
pat JDto a marfaie morUr with the lamp black. These lagredienls 
must be thoiDughlj miied with a wooden pestle. The composiLian, if 
rubbed t4» much, will b« too fierce, aod hardljr sbow aitj >tan ; and 
•M the contiarf, when not Dilied enough, will be too weak, nsd tbrov 
out an obscure smoke, and lunipe of dtoss without tnj stars. This 
oompoutton is generallj rammed in 1, or 2 oaucc cases, about five, or 
sii inches long, but not driven very hard. Cases filled with spur fire 
may be died in rooms without any danger of Betting fire to the furni- 
Uiie, ftc, and some of them being placed round a tronspaTent pyramid 
of paper, and iired in a lai^ room, make a Tery pirtty appeanuKC. ' 

BUHS, OB WHEELS, F^XED, AND XOVEtBUi. 

None or the pyrotechnic inTenlions can be applied with so modi 
■Dccess in artificial firewarke, as gajit, or wheeb, of wbicli lliei« are 
two kinds, filed, and revolving. 



Construct a cireolar piece of wood, into the circumfereDce of whidi 
screw 12 or l.S pieces in the form of radii, and to these attach jeto of 
fire, the mouth of each of whiob roust be towards the circumference of 
tlK fraow ; and leaders being affiled to all the jela, they will, when 
ignited, produce the appearance of a radiated sun. The wheel is fixed 
vertically. The jets may be arranged so as to cross each other in an 
angular manner, in which case a star, or cross of Malta will be formed. 
To prodnce a vei; biilliant effect^ these suns may be made with sereral 
rowsofjeta. 



Provide n wooden wheel of the nqaistte size, and bring it Into per- 
fect equilibrinro around its centre, in order that the least effort may 
make it tnm round. Attach to the circamference of it jets placed in 
the direction oF the circumference ; and affix leaders of match !« cora< 
launicate the £re from jet to jet, according as may be required. When 
fire is applied to one of the jet«, the recoil will immediately oiuae the 
wheel to revolve, unless it should ba too ponderous or large : thersforp, 
when these suns are intended to be of a conaderable eize, that la, when 
they consist of twenty jets fire must be communicated at the same time 
to Uie lal, 6th, 11th, and 16th, from which it will proceed to the 2nd, 
7th, latb, and 17th, and so on. Four jeU will thus make the wheel 
revolve rapidly. If two amilir suns be phiced one behind the other, 
and made to tum round in a contrary direction, they will produce a 
very brilliant cmas fira. 

For a *nn a feet hi diameter, the cases should be 8 oi„ filled about 
10 inches in length with cominsiljon. 
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Stow fin. 
Sallpelre. . . . 



Siatpetn . . . 
Healed ponder . 



FIRGWOKKSi 

Con^/osiiioiu. 



fallseb*. . . . 

^llAur . . . . 

I Lapis GilFDiuiirli . 

■nUmcmj . . , 

Oolden roUfltr. 

Mnled powder . 1 
~'^rcoi^ verj good 



Healed potnter , 

UK": : : 



tiealeil powJer . . . 1 

Salphur ..'.,. 
Iran Band, 2ad t 3rd order 



I Mealed powder . 

■ Saitpctre . . 

S I Sulphur . . . 

14 I Charcoal . . , 



Dissolve saltpetre ia water; mare or lees of the saltpetre, according 
IS the paper is to burn Gist, or slow : then dip into the solution blue 
paper, which, whea well saturated, take out, and dry for use. The 
:ouch'pflper mnst be cut into slips, placed once locnd the mouth of the 
irework, and the eud of the paper outside the case should he twisted 
to a point. 



The pipe, or case is made on a long wire fonner, about tbree- 
Biiteeoths of an inch In diameter, into which the compoHtion is poured 
through a funnel, and shaken down. The case is then rolled round a 
small circle af wood about one inch in diameter, and not more than 
half an inch thick, with a hole through tbe centre of it for a nail, or 
the case is to be pasted rouml the wood, and each 
M^ured with sealing-wax, or a strip of paper paetcd 
acroe* tne wneei. The ead is then primed. 
Composiliim. 
Mealed powder, 12 oz. ; saltpetre, 3 oz. ; solpbur, IJ oz. 
Two ounces of ii-oti sand, or camphor, mnj be added, but it keeps 
better without eitliei'. 



half t 
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OOLOUKED rntES fob illitiunatioiib. 

To be laid in tnuDi ahoot in inch in brsadtli, and half an iDch !a 

depth. When ligbud at one end, Ihe; will bam giadnallf to the 

other, illnmiiutli^ the antTOODdlDi; Tidnity. 



ParHt. 

lb. 

ChlonteDrFotuuit 
Sultnln .... 3 
em^nr .... 3 
Oxide afCoppn. 1 
BItck Snlpfioret ) 
cf Henntr . f 



Cotnpotitiom. 



CbucoAl (TeryOov) 3j < 



bh>mts af poUhtl ia mixed, Uk oUwr iDsredknta on^t 
IV w jj^Hu uinc tiuiefl ttaroQgb a Biere, Aft«r vhldi Ihey Hbonld be niTud 
aat,andUHcbkinl«ori>oluu iirtedoTerUwm, wheaUw wbole wlUhiielD 
b> puMd ODCC Ifaiough a aleie. 



(, Google 
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PART XV. 

MATHEMATICS. 

Mafhemafics is the sdence which treati of all kinds of qQantit; 
ivhateTer, that cao be numbered, or measured. 

Arithmetic ie that- part which treats of numbering. 
Fractions treat of broken numbers, or parta of numbers. 
Algebra ia the art of oomputiDg by ajmlolj, 
la this science, quantities of all kind) are represented bj the letters 
of the alphabet. 

Qeometry ia tbe ecieuce relating to meaaurement. B;^ the atEbt- 
ance of geometrj', eogineers, jic, conduct all thar wDiks, take the 
ttiBtancea of plitces, aad the measure of inacceuibU objects, Lc. 

Characters, marka, or aignsj vbtch are used in arithmetic, and 
algebra, to denote several of the operations, and propositions ; 

4- aignifia plus, or addition, - mtnns, or subtraction, 

X „ multiplication, -j- divisioQ, 

: : : : proportion, = equalitj, jj square root, 

^ cube root, 4' denotes that 4 is to be squared. 

4* denotes that 4 is (o be cubed. 

ARITHMETIC. 



Seduction is the method of conrertiog numbers fhnn OEie name, or 
denomination to another : or the method of finding the value of a 
quantity in terms of some other higher, or lower quanUty. 
a lower denomination. 
ExaTople.—Ia £S 15t. 5d., 



To reduce from a highe 

£ufo. — Multiply the ^ven 

number by as many of tbe towei 

denomination as make one of tlu 



how many pence P 



d. 



,C.»vsL 
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lb vorwirl from a lowir to a higher dmomination. 
bsr by M many of th 



Side. — Divide tlie ayta num- 
be lower deoo- 




uii-ed to make 
oneoftbegreater.*' Should there 
be 007 remainder, it will be of 
the aame denominatioa u tbe 
dividend. 



THE BlfLE OF THREE, OR SIMPLE PKOPOETION. 

It is called the Suie of Tkret btvaase three QDmbere are girea to 
6nd a foarth. It b alw called Simple Proportint, because the Ist 
tenn bears tbe nme proportion to tbe 2nd, a> the 3rd does to the 4th. 
Of the three givea numbers, two of them are always of the same 
kinil, or name, and are to be the let, and 2nd terms of the question ; 
the 31x1 number is always of tbe same name, or kind as tbe 4th, or 
answer sought ; and in stating the question it is always to be mode 
the 3rd term. If the answer will be greater than the 3rd term, place 
the least of the other two given quantities for the tat term ; but if the 
answer will be less than the 3rd term, put tbe greal«c of the two 
numbers, or quanllties, for the 1st term. 

Sule, — Stat« the question according to the ntiove directions, tmd 
multiply tbe 2ad and 3rd terms ti^ther, and divide this product bv 
the Ut, for the 4th term, or answer sought. 

if the Isl and 2nd terms are not of the same dt-nomination, t^iey 
must be reduced to it ; and if the third term ij< a compound number 
it must be reduced to its lowest denomination before the moltipUca- 
tion, or divieion of Ihg tann takes placs. 

Sote 1. — The operation may frequently be considerably abiidgcd, 
by dividing the tat and Sud, or the 1st and 3rd terms, by any number 
which will eiaclly divide Ifaem, aOerwardi mmg tbe quotients, 
instead of the numbers themselies.* 

Example. — If 2 tons of iron for ordnaucc coat £40, how many 
tons may be bought for £360 ? 

As £40 : £360 : ; 2 tons : 18 lona. 
(Thus 360 X 2}-;-40 = 18. The Answer, 
•Orthus,9x2 = 18, The Answer. 

Sale 2. — A etmciae method 1^ taeertaining the jlnnuo/ amount of a 
daily mm of money. ■ , 

BnU, — Brinz the daily smn into {lence, and then add together as 
many pounds, half pounds, groats, and pence, as there ai-e pence in 
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nt rcqaind. For Ic^i jmr, mU &* nt« 

per dion. 



the dsil^ smn, for tlia 
for ODO dajr. 

Example. — Reqnind tfao annual amaunt of 2i. 
2i.6d. = 30d. 30 pounds. 

15 = 30 half pounds 
10«.=30 grMtt. 
2«. 6(f. = 30 peace. 






.ijT raU (under tvei 
The price of toy » 



dap) £45 12). Sd. 
Soli 3, — To find tbt amonnt of any number of daji' piy, th« 
(under tventy Bhillinge) being gireo. 

Ida being given, the value of any number miif 



Eaan^le, Required tbe amount 
of 243 dsyi' DBT, at is. per .diem. 
i=2 243 

2 

£48 lis. Am. 

Exam^. What ti tbe price of 
56tt pairs of shoei,al 7s, per pair. 



. (or 
price) ie an even number, multiply 

the given number by half of the 
rale, doubling Ihe lint lignre to 
the right hand for the Bhillinga, 
the remainder of ihe product will 
be poiindi. 

Svle 3. When the pries Is 



odd 



for I 



greateet number as before, 
which add one-twentieth of the 
given number for the odd shll- 



FRACTIONS. 

A fraction is a quantity which eiprestet a part, or parts of a onit, 
or iol^er. It is denoted by two numbers placed with a line between 

A Sinq>Ie fraction tnnusts of two numbers, called the numerator, 
and denomioator; thus, 3 numerator, 
Tdeuominator. 

The Dtnominator is placed Mow the numerator, and eipreases the 
number of equal paits into which the integer is divided. 

J^ Staaeratar eipresses the number of parts of the broliea unit, 
or iul^er ; or shows how nisny of Ihe ports of the unit are eiprewed 
bj the'fnctioo. 

A CoiapouBiJ fraction is a fractiou of a fraction, as J of ). 

A Mixed num6«r coneleU of a whole number with a fraction 
annexed to it, as 4j. 

Jo Improper fraction has the numerator greater than the deno- 
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19 briDging th«m from one denominatjoa tc iBotber. 

7b reduce a fraction to its hipest terms. 
iride the nttmerator, and fhe denominator, by mj ni 



fnctioD will be in its lovest tenm. 

Fxanqile. —Reduix J^J to iti lonest tenns. 

Thus, ^=# = ^=^=j- ^^ 
Tb reduce an improper fraction to a kAoU, o 

Rule. — Divide tlie numerator by Example, 

the denominnlor, tbe quotient will ' ' 

be the nbole number j and the 
remainder. (if anj) the numerator 
of the fraction, baring tlie divisor 
for the denominator. 



J2)1U 

9^ Amtter. 



lb reduce a tnixed number to an iniproper fractioi 



Suie, — Multiply the nhole 
niimher by the deooDilDator, and 
add the numerator to the product, 
under which place the given deno- 



Examplt.—Redoce 17} b 
improper frsctioD. 



8 Angwtr. 

To reduce a compound fraction to a jonpfe fraction. 
Sale. — Multiply all the numeratore together (or the numerator, and 
all the denominatari for the deDominatar. . . 

£xanq)le, — Beduce j of ^ of J of 9 to a limfJe fraction. 
Kumeratora 3x1x1x9 27 d 

Denominaton 8x6x2x1 96 33 

lb reduce fractiont of different denominatort to eguinalerU 
fraclioiu, /taxing a common denominal'tr, 
Sule. — Multiply each numetatoj bf all the denomiDalora einept ka 
own for the new cumeratora, and multiply all tlie <' ' ' 

together for a common denominator.* 

EsecanfAe. — Reduce j, J, and J to fractions having a 

• In redncing factions to a oommon donominalor, and In i 
frHUuns, tlM work loay be Dtmslderably dJinlolihed b7 cancel 
whlcbare Inalllfaa maLtlpIui or b; thrtdlagatlgnraln each 
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3XS>cSz 45 

SxBx5= 80 
4X8X3= 96 
8X3X5=120 Auiw, ^ ft, ind ^. 

ADDITION OF FRACTIONS. 

StUt. — Bring eomponnd&actiona to iimpUA-ictioDi; reduce all Iht 
fnctloni to a common denominator, th«a idd all the nnmeraton 
together, mid pUce tbeii aunt over the CDminoa denominator. When 
miied numbers are ^ven, find the mm of the tractiona, ti which add 
the whole numbera. 

Example.— Aid together J. I, and ej. 



J! ufe.— Prepare the quantities, as in addition oF fractions. Place 
the lesB quantity under the ^i^aler- Then, if possible, subtract the 
lower numerator from the upper; under the remainder write the coin- 
mou denominator, and, if there be whole numbers, find their difference 
aa in aimpU Bubli-action. But if the lower numerator exceed the 
upper, inbliact it irom the common denominator, and to the remainder 
add.the upper numemlor; write the common denominator uoder this 
sum, and cany 1 to the whole number in the lower Hoe. 
Z«anipif —From 5ij or 54^ 



29^ or !9^. Annotr. 



MDLTIPLICATION OF 
Bute. — Reduce miied numbers to eqniTslent fractions; then 
muWplf all the numeratora together for a numerator, and all the 
denominators together tor a deaominatoT, which will gire the pi'odnct 
required. 

ExatiifiU. — Multiply J, ], and 2} togethsr. 
jX jX(.2Jor)i = aAM««r. 

DIVISION OF FRACriOHS. 

Ritte. — Prepare the fractions, as for multiplication ; then divide the 

namentor bj the nnmerator, and the denominator by the denominator, 

if the; will eiactlji diTidej bat if they will not do lo, then ioTert Ihe 



id miiltiplf the diridcod bj it, u Id multipli- 



RULB OF THBEE IN FRACTIONB. 

Silk. — Slat< the tenna, as directed ip " Simple proportion )" reduce 
them (if uecessarr) to improper, or simple fracLioni, and tfae two frst 
ta th« aame denomiiution. Tlien multiply tAgeCJier tlie secood and 
third temu, and the iint with its ports invei'ted, ta in diiision, for the 



DECIMALS. 

A decimal fraction it tint which huRir it« d«nomiuitor an uait(l), 
nith as man; ciphera annexed as the nnmerntor baa places ; and it is 
uiuall; eipreued by setting down the Dumeratw only, with a point 
before it, on the lelt hand. Thns, ^ is -S; ^ is -SS; ^ is -025 ; 
ciphers being prefixed, to make up a^ many places as are reqnired bj 
the ciphen in the denominator. 

A mixed number ia made up of a whole nnmber with some decimal 
fraction, the one being separated from the other by a point, thus 3'25 
is the aame a. ajft or m. 

Ciphert on tfie right hand of decimalt make na alteration in their 
Talue ; for -5, '50, -SOU are decimak having alt the same Talne, each 
^''^g = A' But when they are placed on the left hand, they decrease 
the value in a tenfold proportion ; thus, '5 is -fa but '05 ie ^ 

ADDITION OF DECntAXS. 

£uZe.— Set the nnmben under each other, according to the value of 

their placet, in which stale the decimal separating points will all stand 

enctly under each other. Then beginning at the right hand, add up 

II the colanins of Domtiera aa in integers, and point off as manj placn 



am of 29>0146, 3146-5, U- 16, aikd 1B5. 

1!9-01« 
3146-5 



, Google 
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BDBTRAOnOH OP DECIHAU. 

StJt. — Place Uie nninbers under acb oOkt a<:cotding to the nine 

of tbeir places. ThCD, bfgJDDiag at the right bmd.nibtractu inwLoIe 

numben, and point off the decimals, as in addition, 
iiicampfo.— Subtract 4' 90143 from S14>81. 
214-81 
4-90143 

Atuaer 209'90S5S . 
mrLTtPLicATioir of decimals. 
Jlule. — Place the ftctore, and omltiplj them together, the ume >a if 
they were whole namben. Then point off in the product jiut ai many 
placea of decimala sa there are decimals in both the fikctors. Bnt, if 
there be not lo manj figmfa In the [vcducl, pretli dpben to >Dp|ily 
the defidency.* 

fzonipb.— Multiply 32 ■ 108 by 3 ■ 5. 



.Euto.— Diriil. -- , . 

as many places for dedmals as the decimal places in the dividend er- 
ceed those in the dirisor. When the decimal places of the quotient 
are not so many as the above mle requires, the deficiency is to be 
supplied by preliiing ciphers. When there is a remainder after the 
dirision, or when the decimal places in the diTisor are more than those 
in the diTJdend, then didiers may be annexed to the dividend, and the 
quotient carried on aa &r as required. 

Ewunnfe.— DiTlde 334-7053 by 64-25. 

64 ■25)334- 7053(3-65 Jnticer. 
I93T5 

4ieiu 



82135 

1927 Semainder, 

* It miltipty dccnialt b^ 1, icitA any mnnter qf cJjAs-i, of 10, 100, fcc— 
Tlds la done b; only removtDg U» decimal point lo nuiiy placM fartlwr to Ibe 
right baud, aa iben are driers in tike multiplier, and nil^bilng didmi, If 
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■ REDUCnOH OF DECM ALS. 



lb reduct a migar fraction to Oi tquicalatt decimal. 
Bule. — Divide the numerator by the d«aomJnatar. as In DirfsiD 
Decimals, anneiiDg i»phers to the namerator as tsv ta necessary : 
Ibe qaotieat will be the decimat required. 

Example. — Redace ^ to a decimol. 
24 = 4 X S. Then 4)7- 




J{ui«.— Mnltipl; the decinwl by the niimber of [nrta in the neit 
lower demminalian, and cut sff ai many places to the right hand 
tor a remainder, ss there are- placat in the given decimal. Multiply 
that remainder by the parts in the neit lower denomination, again 
CDtting off for another remainder »e before. Proceed in the came 
manner through all the pnrtsjif tbeJnteger ; then the several deaomi- 
nations, separated OD the Uft b«nd, will make up the answer. 

ExampU. — What Is the value of ' 7T5 pounds sterling 7 



Sale. — Divide by the number of parts in the next higher denomina- 
tion, continuii^ the operalion to aiC maii;^ higher denominations as may 
be necessmy. 

When there are mwral number), all fa be concerted to the decimal 
of the highest- 
Set the given nombera directly onder eaidi other for dividends, pro- 
ceeding from the lowest to the higheat). oppositf to each dividend, on 
the left hand, place gath a Dombu' for a divisor as will bring it to the 
neit higher name. Begin at the uppermost, and perform all the 
divisions, placmg the iguotient of each division, as dedmal parts, on the 
right band of the dividend ueit below it ; so shall the last quotieat be 
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Exan^.-i^<»'nit I5i. Sjd. to the dedm^ of ■ poood ■kriiog. 



'004166 ]b., &c., Afouitr. 

RULE OF THREE IN DECIUAI^. 

Jluie. — Prepare tfae teimi, bf ralocing She fractioDB ti> decimala ; 

compound numben ta d«im«l& of. the. higher. deBomJnitiOD^ or Id- 

legen of the lower; sUo tV^e Brst, acd Bscend tenui to the auat 

name. TbeD multiply', end divide, as in the Bule of Thiee, ui whole 



is -370 : -3125 : ; i 



.isa<^ T'9Se &o.je>rlr8tf. - 



i=-4 

^=■3215 



Bj Doodeciioalsi'uiiiioera, &c., oompnic the content or theii Worki. 

£uie, — Set down the two dimensiona to be multiplied together one 

under the other, so thit feet ma^ stand under teet, incbes under 

Multiply eacb term in the moltiplicuid, beginning at tlie lowest, by 
the feet in the multiplier, and let tLe molt of each etnlght underit* 
coireepoiiding term, olMrviDgta aarT; 1 fw every 12, from the inches 
la the feet. In like maoDer multiply all the mnttipUcaiid b; the 
inches, and puitat the multiplierraBd.aet the result of each term 
one pkce removed to the right baad.oC tbow In the multiplicand : 
omitting, howenr, what is pe\av patts.of iqcbea, odI^ cpnyiig to 
Uiese the proper number of unite from the lowest denominations. Or, 
instead of multiplying by the inches, take such part i^ the moltlpji- 
cand aa those are of a £>ot. 

Then add the t.^rojings blether f^r the content reqajrMl. 
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U H Jmaer. 

TABLES OF WEIGHTS, AND UEAStJBE3. 

jii gnu'n* . 1 penDyweight. 

480 . . 20 1 oniKe. 

6760 . . 340 12 .... 1 powd 

ITOUtDDPOIS WEIGHT. 

16 dnmi 1 ooncc. 
256 . . 16 . . 1 pound. 
TlflR . 448 . . 2S . . 1 qniirter. 
28672 . 1792 . 112 .. 4 ... 1 bandied waif 
STS440 . 35840 . 2240 . . 80 . . . 20 ... 1 U 
JIWa— U p«Dnda = l itaw; litoua = iqnutor. 

1 lb, Avolrdnpcili ml^t = 14 oi. 11 dwti. lU in. Ttoj. 
1 «. ditu .,,, = ,, 18 dvu. si So. 
lie. dltu . , . , ^ , . 31-3<3le dD. 
AFOTHECABIES' WBIOHT, 
20 graini . 1 (craplf, 
60 . . • 3 . . .1 dram. 
480 ... 24 ... a ... 1 ounce. 
5760 . . 288 . . .96. . . 12 . . . 1 poui 
, WBIGHTS. 
Sb find tlUatighl, for UiHHim. - 

Divide the Domber by 3, for weight In tons. 
£AMfi . . . AveraEa 60 lb. eacb. 

Divide by 33, far wel^t in lou. 
. Pigi . . . Avenge BO lb. 

Divide by IS, Ibr toni, 
B»tr,orAU— 

BunI 3^ cwt. 



. SKk 34 (tOK 

Divids qoorUn by 5, for torn. 

Divide g^loni by 224, far tooi. 
. C**k 13 Bwl. 



.,gk 
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_Btile for atctrtaitiiig Oic lociglit ^ Mag. 
ISeasan tbe kog^th and bnadtfa of tlie (Inck ; thra take ito height 
from the grouad 1« the teieB, and , add to thia last one-third of 
tbe height fivm the eaves to tbe top : Multiply the length bj the 
breadth, and the product hj tbe height, all etpramed in feet; divide 
the amoout bjr 27, to find the cubic janU, which multiplj' bjr the 
niimber of stuiei auppoeed to be in a cubic yaid ((ii., in a stack of 
new hay, sii stoDea ; if the atack haa «tcod a con«idenible time, eight 
slonea ; and if old hay, nine atones), and you hare tbe weight in 
atooet' For eiample, suppoH a itack to be 60 f«t in length, 30 in 
bnadtfa, IS in faeight from the ground to Om eaves, and 9 (tbe third of 
Trhich>atfaree)frumtho™veB tothe top; then 60X30X15 = 27000: 
27000—27=1000; and 1000X9 = 9000 etonea of old hay. 

LaHa-MElflUKE. ■ ' 

12 iodin 1 foot. 

36 . . . 3 . . . 1 yard. 

19B . . . 16} . . . '5^ . . 1 pole, perdi, or rod, 
7020 . . 660 . . 220 .' . 40 . . 1 fnrloug. 

anaSO . . 5280 . , 1760- . 320 . . B . . 1 mile. 

LIHD MEMDEB {Loigth). ■ - 

7-02 incba .' .' ; 1 link. 

100 links, or 22 yard* .... 1 chain. 

80 chains 1 mite. 

69-121 miln 1 geognjducal degree. 

LABO HEAatJttB (_&irfaix, or Stgyerfieial). 
63-7264 square inches ...... 1 aqaue link. 

62b aqnan links 1 aquaie pol^ or parch. 

10000 aquaie links 1 aquan chain. 

2&00 square lioks 1 square rood, or pole. 

10 sqnara chains .... 1 square acre. 
100000 square links 1 square acre. 

DAimCAL HEASDRE. 

1 nautical imU .- 6082-66 feet! 

3 miles .,,,..,....l league. 

20 leognes , 1 degree. . . . 

360 d^ees (■,•....., the sarth's iarcanifa«K*. 

■QUABB MRlSUItB. 

144 s. inchaa 1 a. fiwt. 
1296 .... 9 . . Is. yard. 
39204 . . . 273^ . . 30^ . . . 1 s. pole. 
IS68160 . . 10e»0 . 1210 . . 40 . . 1 rood. 
«372e40 . . 48S60 , 4840 . . 160 . . 4 . . t acre. 
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OUBIO.MEAStrRB (Jft^ur, of wKMy). 

1T9B mbic inchea . . 1 cubic fixtt. 

27 cubic fwt ... 1 cubic yard. 

irote.—iL. cobic root Is eqiul to UM cfUndiiul kuclus, sr S3M Vlwlcml 
fccbn, or GGOO coalctl InditK. 

Timber. 

40 feet orround, andSOfeet of hemi timber make 1 Ibn; 16 cubic 

feet nuke I Foot of wood ; 8 feet of wood make 1 Card. 

Waler. 
Harimmn dauit^ 42 deg. FahnDbrit. 

1 cubic foot of water ........... ^ imperiil gallons. 

1 Gjrlindric tool do. . . ' > . about 5 do. 

1 cubic foot wdjba 62'f> lb. BToirdiqwis. 

1 cyllndrlc do. 'da. ' 49-1 

1 liDCBl'do. (1 inch iquan) . .'.[. . 'do. ^ *434 ' [ \ 

12'2 imperiftl ipllons '.'...'■'.. weigh'I cwt, ' ■'_ 
224 So. ■.'.,..*.. do. '1 ton. 

1'8 cubic feet del cwt. 

35-84 do do._l tou. 

xiuuKEs or fiir^ciTY. 

691 cable in. . 2 puiU 1 qnsrt. 

377} .... e .. 4 ... 1 gallon. 
GM{ ... 16 . . 8 . , . 2 . . 1 pecfa. 
2318E .... 64 , 32 ..... 8 ... 4 .. 1 buidiel. 

1<4. cnUc ft. Gia . 256 .... U .. 32 . . 8 . .1 quarter. 



„SS2-.- 



Hillilitre .... -06103 

Centilitre . 

Decilitre 6-10279 

Litre, or cubic ded- - ■ 

metre .... 61-02791 
DecaHt™ .... 61O-27900. 
Hectolitre .... 6102-79000 
Kvlolilie .... 61027-MOOO 
Mrrialitre. . . .610279'00000 
1 litre ii nearly 2 J wine pinto. 
1 kilolitre 1 ton 12) wine gal.loQi. 
. latere, or oaUetne^ . 35-^171 



Uetre 3-2S1 

„ French feet, 3-07844 
Millimetre- i . . -03637 

Centimetre . . > • -3»37I 
Declmelra ■ , , , 3-93708 

Metre- . < > • . 39-87079 
Decametre . . . 393-707S0 
Hectometre . . ■ 3937-07900 
Kiiopietre .... 39370-79000 
Myiiametre , ^ ^3^3707-90000 
8 kilometre* ut oeprly 5 milM. 
1 ineh.u -0354 metre, 
IPO fa^t uf nefrlj. 3^-5 ^stm. . 



f ABT XV.] INTOLDTKIS. 



INVOLUTIOK. 

Intolatum is the raiui^ of povera (iota may given Dumber, u ■ 

A Pacer a s qoiuititj produced by mnltiplyiog any given number, 
called the Boot, • 0(9141111 number of timet oDDtiQually by itself. 

Thui, !x2=:4, the 2nd power, or Ktnarsof 2, npreued tbu*, 2*. 

Tht index, or expontnt of a power is lie number denoting the 
height, or d^ree of that power. 

Thus, 2 i. (he indei of the 2nd power. 

Powers that ure to be raised, are uiuudty denal«il hy pkaciog the indei 
sboTe the root, or Grat power. 

Thns, 2'=4, the Sod power of 2. 

^aOmpfe.— What k the 2nd power of 45 ? 
45X45 = 2025 Anaair. 

EVOHJTlOtr. 
EfXiutiim is the reverse of luTolution, being the eitiacting, or find- 

The Boot of any nun: 
multiplied into itself a 

Thiu, 2 is the aquare root, or 2nd riJOt of 4, because, 2*=2 X2=4; 
aikd 3 is the cube root, or third root of 27. Bat there are many 
numbers of which a proposed root can nerer be eiactly found ; by 
mauu of decimals, howcTer, the root may be very nearly ucert^ed. 

Any poaer of a ginen numter, or roof, may be found eiactly by 
maltiplying the nuin1>er continually into itsdf. 

Those 100(8 which only approilmats ' are called Surd roots ; bnt 
those which can 1>e Ibund, quite exactly, are called Bational rooii. 
Thus, the square root of 3 is a surd root, butthe sqnare root of 4 is a 
Tationai root, b«ng equal la 2 ; also the cube root of S is rational, 
twing equal to 3, but the cub* root of 9 is inrd, or irrational. Koota 
ere sometimes denoted by writing the character ^ before the power 
irilh the indei of the root sgainet it. Thiu, the 3rd, or cube root of 
20 is eiprtssed by ^' 20. When the power ia eipressed by several 
numbers with the sign -|- ov — between them, a line iu diawn ham 
the top of the sign oter all the part* of it; thus tta euba (or third) 
root of 45-12 is "J^ 45-lS or thus -^ (45-13). 

TO EXTBiCT THE SQUARE ROOT. 

Suie. — Divide the given number into periods of two iigui'cs each, 

by setting a pcuut over the plaoe of u""'"' """" — "" ""'' ^ — 



a root on the right hand of 
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Uie given namber, tSUi the nianiKr of the qnatient figure in division. 
Subtnicc the iquare thai foand from the said period, and to tbe 
remainder mnei the two figures of th* neit foUowiDg period fin- a 
diTidend. Doable * the root abore meatJoDed for a diTisor, and find 
how often it is contaiaed in the said diitdend, eicIusTe of its ri^t- 
band fignre ; and set that qnotient figure holh in the qaoUeat, and 
divisor. Uuitjpl; the whole auemiited dirisiH' by this last qaolient 
figarr, aod subtract tlu product from the said dividend, bringing down 
to it the neit period of the ^ven number, for a new dividend. 
Repeat the nme process over uain — vii., find another new divisor, by 
donbiini; ail the %ur«s now lound in the root ; from which, and the 
)»t dividend find the next figure cf the root as before ; and so on 
throngh all the periods to the Isst. 

7b txlract the iqaare roat (/ afracUon, Or mixtd nuinber. 

Kednoe the fraction to a decimal, and extract its root. 

Uiied numtters may be e itiier n^uced to improper fisction^ and the 
root eitiacl«d ; or the Iraction may be rednced to a dedinal, thee 
joined to the integer, and the root of tlie whole eitracted. 

Exangile.—To find the square root of 29506624. 

SSSOeasi (M32 The Boot. 



1083 I 3466 



TO EXTRACT THE CUBE ROOT. 
Bait 1.— By tnale^ or by the table of root> (eidt page 286), take 



2.— Then (ig the Bait of Tliree\ 

At the sum of the given number, and double the aasumed Gube, it 
to the sum of the assumed cnbe, and double the given number, so ia 
the root of tbeiMumed cube, tB the root required, Deariy. 



* The best wb; dT dosUIng the nwt, to (bnn the new divisor, la bf aUtD| 
Iba Isal tgatt alw^a to the lut divisor, m ippeon In (be foUowliw eiuiple. 

After the flnuv beloogine to the gtvea Dnmbor arc all exhausted, tbe 
aKralloa mu be fontlnued Into rturlmsle. tq HldiDE any DDmlier of periods of 
dpbar*, two hi escta period. 
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3^^r aj the lint sam, 

ia to the diSiireace of the givta, and ujumed cube, 
H> is ths aatBmed root, 
ta the difference of the roota, nearly. 
4. — Anaia, by nsiog, in like mtuiner, the cube of the root last found 
■s a new assumed cube, another root will be oblaioed etill nearer. 
Repeat this operation as olUn as Detxasai;, using always the oube bf 
the last-fouod root, for the assumed root. 

BiEOinpfc.— To find the cube root of 31035-8. 
By trials it will be found first, that the root lies between 20, and 
30 ; aod, secondly, between 27, aud 28. Taking, therafore, 27, its 
cube is 19683, wbich will be the assumed cobe. Then by No, 2 oT 
the Rale, 

18683 31033-8 



As 60401-8: 61754-8:!37 : 27 ■ 6047 the Root, neariy. 
Again for a second oparation, the cube of this root is 
035-318645155832, and the process by No. 3 of the Rule will be 
21035-318645, &c 



As 63106-43739 

consequently the root required b 2' 



(, Google 
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TABLE or SQUARES, CUBES, AMD BOOTS. 



N. 


Sqr. 


CdIm 


atr.ioot, 


0.1.™. 


No. 


Sqr. 


CdIm. 




3ilb.r«>t.i 




^ 




i-ooooao 


I'OOOOOO 


SI 


a" 


I32«g 


J'iln^s 


3 700130 








1- 133060 












3->EBaiBi 








a-ooooM 
















I 


la 




1 -loiele 




sax 










* 




2-^m 


l-21JJ» 


69 


m- 


iiiii 


[J3S 


s-satMil 

3-81S601 i 

3-8»osn 




1 


\i 


3-31«SM 


a'osoos* 


S 


3«» 
384 


3»ga: 

238311 


ill 


3'8*»»« 

3-S3HBl' 

s;»BrB«a 




i^ 


lu 


3-m«i 




M 


40» 


18314' 


IM»^ 






si 


JS 


J'mK 


a'Jmla 


W 






8-M12»1 


4-0Mt»s: 

4-C41140 




aa 










t4» 


MMK 


a-18B3MI 


«-(m«48 








4-ii«lM0 






MM 






4-MltM 






8M 










saaui 






ao 
















8-3M«0! 
















B«4 












HH 


4'6MI416 












4'tcn«e 










a S1388T 












M 
















a '8013360 








lM2i 






































I2S 










SO* 




ftHSBM 


4-»i3ai| 










3'03«S8« 






4HH» 




4-»au« 


M 


Si: 


uam 










493039 




4'W(«41 






noon 




3'IOTISI 


BO 








4-ao8an>i 




h: 
















4S1M4»' 




loat 


391 ti 


CMMM 




B3 






»-WpB38S1 


4'344tBl| 


31 


1I6« 


assoi 




a'^fl" 




ml 


llWll 














a-alMSe 




jaa 






4'3«WW| 








e-DOOO«K 










B-2736186 


4-414001' 










3'333an 














3S 


ii 


Lil 


Si 




s 


IS 


;E 


rSu 


4-44M«4 
1-4«4T4I 






1«S1 
















4-4B)«4: 




*t 




iS 


\ss 


i:iS 


E 


8M9 


S 


i-Mseins 


iS 




a 










9t 








4;«wi! 












8- (113048 


ec 


ni 


8B4IS8 


S-IMS6M 








ZttS 103833 




J'MBIIM 




HM 




«-S4eSiI8 


4-CHI(ll 






asMUDsn 






»» 


«*D4 


Miin 


•■MMM* 


«-no«M 




M 






s-ium 


w 




Mom 


*-*4*MM 








H'»^ 


I-0HMT8 


]>«M<)31 


.«,I««0 


QDOOM 


O'«0O0DM 


«-itlM 





PABTXV.] PIUKO OF SHOT, ASS SHHJ. 



PILINQ OF SHOT, AND SHELL. 

Shot, and ibelJs, nie nmallj piled in horizontal coursen, tkg bue 
being eitlKr ao . a]uiUt«nU triangk, a square, or a rectanele. The 
triaagnkr, and sqaare pila tenninale each in a liDgte ball, but tha 
lectaagular pile fiaitbea in & row of balla. 

Ibfind lAt nwnier ofbalh in a eomplete pile. 

Side. — Add the thr«« parallel edges tog«tfa«r ; then the product of 
ona-third of that aum, and of the Dumber of balU in the triBngular 
ftce, will be tb« number wught. 

JVbW' 1. — 7R« parallet idgti in a riciangular pile are the two rowi 
in length at the base, and the upper ridge. In the aquari pilt the 
nme, eicept that the upper row ia only a aiogle ball. In the 
triangiiiar piU, one tide o( the baie, the single ball at top, and that at 
the Ixick, are couaidered the parallel edgei. 

Note 2. — The number of balb ia the triangular face is found by 
multiplyug half the number in the breadth at the bate, bj the 
number in the breadth at the base plus 1. 

Xote S. — Id all piles, the breadth of the bottom ia equal to the 
Dumber of codths. Iu the oblong pile, the top row ia one more than 
the difib-ence betweeD the length, aDd breadth of tha bottom. 



angular pile, tl: 



bottom row 



a square pile, the bottom n 




nuns or shot, asd shell. [part xv. : 




The NuiDbcr orballi in & Pile may be (oaaA bj nitng tlie Allowing 
fcnnultE. in which let the letter (L) dauotethe 'number in the bottom 
raw, or the Leagth ; tutd (B) the Breadth of Itie lowett courn. 

, I.x(l.-H»<(l-t8) 



Square pih 
Obhtig pile 



Lxa + l)X(aL + l) . 

6 
Bx(B+I)x(3L+l-B) 



B<r refi-rriDg to the following Table, the Namber of Shot in anj 
Pile (whose base does not exceed 21) may readily be ascertalnei). 

Sguartpile, — Look for the namber of shot in tbe base, in the first 
vertical colamn on the left hand, and alao in the diagonal colamo ; and 
at their angle of meeting will be foand the content required. 

Thus, SO base give* 2870. 

IViangular piU. —Look for the number in the base row in the 
diagonal colamn, and opposite to it will be found the content. 

Thai, 18 blue gl»e« 1140, 

Obiong pi(<.— Look for the nnmber in the length of Ihe base in the 
vertical colamn, and the breadth of the base in Uie diagonal oolumn, 
and at thdr angle of meeting will be found the content requii«d. 

Thus, 17 length, and i2 breadth, girea 1040. 

7b fi'nd tin number of balU in an Incomplete pile. — Compute the 
nnmbtn- in the pile considered as complete ; aleo the number in the 
npper pilr, or part wanting : and the difiereace between the two piles 
thus found wiU be the number in the (rnstrum, or idcomplete pHe. 



(, Google 
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CORDAGE. 

Sopei, cAUt, and all other deecriptioiu of cordage an diitiBgaUio] 
tf their circumrermce i thus a Ivo-iDeh Top« m«iu s rope two inoba* 
in dreOmfereoce. 

1, n find tha veighi of a npe, 

ftftt flMfAod.— Maltiplf the length in ftthonu bf the aqaare of 
th* dreunference, aod dividt the product bj 4S0 Iot the vdght io 

Sxomplt. — Reqdlnd the vright of 110 Aithomi of 3-Inch rope. 

3x3x110 = 690, which divided by 480, gi>u 2 cwt. 7 lb. 
Weight requind. 

Second mMod. — 'DiTJde the Bqoare of tbe drcomliucDoe bj 4, the 
qaotient will giro the weight, in pognds, per fathom. 

JSxatr^h, — What ii the weight of a 3-iach rope per iathom ? 

SS-*=^lt>- Wdght required. 

8. 7b find tha ifrmglh e/ a rope, or tit vKight it aill tuf^ort. 

l^trtt meOtod. — Square the eircamterence, and divide bj 5, (br Ott 
namber of Uui which it will bear auBpeuded from it.* 

anpport? 
8x3 

5 =)3lJ ton,or40301b. Weight reqnired, 
Seamd method. — Hnllipl]' the aquare of the dnauul^reiMZ bf 2, 
the product will give tbe praetieal vitigbt tn eiBls. that ma; b« lifted 
hj it, or about half the bnaldtig wdght. 

SxaapU, — What number of cwta. maj be lifted b; b 3-iiKh TOpe t 
S<X 2 s 18 cwt4. Wdght reqairad. 

I^ etrain, ia pmnii, a ixpe icitt bear laftly =giTt'x200\ , 
„ „ aeablt „ „ =girt>xi20/ °^''* 

CHAIKS. 

1. "Pi find the wt^U 1^ ehaote. 

The iquare of the diameter of the link, measnred in eighths of 
inchea, will ^re the weight of tbe chain, per blhoni, iu pounda. 

Example. — What it the wdght per (atbom of a J-iuch chain ? 

)-iuch=j; 6* = 3Stb. Weight per fathom. 

Or, the wdght per foot of the chain, multiplied by 34, wiU give 
the weight per fothom of the chain, nearly. A chain cable with a 
ila; acrosa the link) will weigh about one-twelfth more than the 
forcing eiamples. 

'UprHieabie loVu verv bat made item eorsUux. _.- 
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2. 7bfaidt/i9 umgAt that may ba laftly lifud by a chain. 
DJTidfl tlw (quara of tba diameter of tti* Imka, tak«a in figfathi of 

an inch bj 8, and the quotient will gira tlM numbw of tatu that 

may U Iktcd b; the chain. 

Example.— Whit number of .tona will a chain nude of J-iooh iran 

caiTj with safety ? 

|-iadi = J 6'=36 — = 4} tona. Weight required. 

73« tafe strain it equal to about 8 tons, per square ioch, of the. 
iron of which the chain is made. 

Ttit atay ocroet the Imh of a citaat increases its strength about 
one-siith. 

B, fi'oin ilie ahore 



1. 7b find the iceight of round von rods- 

DiTide the sqiare of the diameter, iu quarter incbee, by 2, and the 
quotient will giie the weight in pounds, per yajd. 
.Sxnmpb.— -What it the wcigbb of a yard of l-jsch round iron ? 

1 inch = 4 qvarten 4*= 16 — = 81b. Weight required. 

2. 2b find the tonight of iqiiare rods. 

The weight of round roda, of similBr diuDeter, divided by -7854 
will give the weight of the square rods. 

3. 3b find ih^ weight that may be tiatained, or lifted by round iron 

Find the weight in pounds, per yard ; two-thirdi of which willgiv* 
the safe load, in tons. 

A roDnd iron rod of average quality of iron, one inch in diameter, 
will bt torn asunder by 16 tons j it will be perceptibly damaged by 
half this strain, or 8 tons ; its safe load will be oDe-tUrd, or 5-33 

4. Jb rtduee cubieftei ofwrovgAl iron into lotu. 
The cubic feet mdnplied by I ■ 5, divided by 7 = Tons, 

Om fiwt of 1 inch square wrought iron weighs S-33 lb. 
„ „ round „ „ 3-311b. 

Girders, weight of. 
Wrought iron, aeighmg 480 pounda per cubic fool. 
The sectional area, in inches, multiplied by the length in feet 
divided by 673 = weight in tons. 

The sectiooal area in inches multiplied by 10 = weight of bar, in 
pounds, per yard. 
For call tron, deduct one twentieth. 
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TIMBER. 

1. Til find tin area, or tigierficial content ofaplani. 
Hiiltipl^ the length b; the meBn breadth.* 

Eromp(e.— Required the content of a board whose length ie II &et 
2 inchee, and breadth 1 Foot 10 inches, 
n. in. ft In. n. in. 
11 2 X 1 10 = 30 5. Cont«nt requi™!. 

2. To find tht solid content of squared, or f oar-tided limber. 
MullifJf the mean breadth bjr the mean thickneai, and the product 

by the length, for the content, nearly. 

Note 1,— If the tisB taper regularly from the one end to the other, 
either tske the mean breadth, and thickness in the middle, or take the 
dimensioDa at the two ends, and half their sum will be the mean 
dlrnensioiu; which, multiplied aa by the abovt rule, will give the 
content, nearly. 

Note 2, — If the piece do not taper r^Urlr, take »everal different 
dlmeosions, add them all together, and diiide their Eum b; the namber 

fawmpie,— Reqaired the content of a piece of timber 16 feet long, 
and side of square 14 inches, 

ft. In. ft. in. ft. ft In. 

1 2X1 2 X 16 = 21 B. Content required. 

3. To find tiie aoliditj/ of round, or antqaared tiiaber, 

1. Multiply the square of the quarter j^rt (or the aquare of J of the 
mean circumference), by the lengUi, for the content. 

Nott. — When the tite is tapering, take tlie mean dimensiona, either 
by girting it iu the middle Rtr the mean girt, or at the two enda, 
taking half the sum of the two ; or by girting it in several places, then 
adding all th« girti together, and dividing the sum by the number of 
them for the mean girt. But when the tree is very irr^lar, dJTlde 
H Into several lengths, and tind the content of each part separately. 

Example. — Required llio content of a tree, whose mean girl la 
3-15 feet, and length 14) feet. 

■ ^^= "7875 -7875 X -7875 = ■62019635 14^ = U'5. 

■63015 X U'S = 8-8922 feet of solid Mtnober. Tha oontant 

2. Find the mean area of a roond tree, and multiply it by the 
length for .the content. 

4. To find tlie meight of a tree. 

Find it* content in feet, and multiply that by the spedGo gravity of 
the wood. 
( Fiife G RAVITT, and Table of Specific Sravities. Pp. 306, 307.) 

' ■ Wli^n the board Ib tapBrin^ add tlie breadths at Ibe two ends together, and 
Ulce half llie sum r>T itie mau breadth. Or el»e, take the mean breadth In the 



Txr.] 



Exampit. — Rtqaind the weight of an elm-tre«, nfasM n 
5 feet, and length 60 fecU 

} = 1-25 :'25 X 1'26 = 1-5625. 

1-5625 X 60 = 93-75. Contant in feel. 



298. 
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The iialoulmtloii of tmiBiige for ia^nge, BtDres, &f., !a bj meunre- 
mnit: a Ton, camstBting of 40 cubic feet; but metala, and try 
hear; nrtictei an ertinut«d by sctnsl veigjit, witbout reference la 

2b atcerialn iAt tonnage of taUing Ttaaeit, the held being clear. 

Sale. — Diride tbe ItDgtb of the wpftr deck, between the afler^rt 
of the stem, and the (br^ort of the sterapoat, fiito aii equal parts. 

Depths. — At the brcmoot, the mUdte, inil tha oftennort of those 
pointa of diTiiioD, meaaure in feet, and deelDwl parla of a fiwt,' the 
depth Irom the suder nde of the npper deck to the ceiling st the 
limber stiake. In the case of a break in tfae upper deck, the deptha 
are to be measDred from a line atrelcbed in a continuation of the 
dni. 

BreadUts.—Dhidc each of thou three deptha into five eqnal porta, 
and mesBure the inside bresdtha at the following pointa — viz., at one* 
Rflh, and at four-hflha from the upper deck of the for^nort, aod aftet- 
mosl depths, and at two-fiilha, and fbur-fifWu troin the upper deck of 
the iDidehip depth. 

ZmflJA.— At half tha midship depth meaaore the length of the 
Tessei from the afterpart of the atem to the forepart of the slempost ; 
then to twice tha midship depth add the fbnmoat, and the Bnersiost 
depiha for the eom of the depOia j add bother the upper, and lower 
breadths at the foremost divielon, ih]« tinwa the upper hreadtfi, and 
the lower breadth at tha miilahip division, and the* upper, and twice 
tbe lower breadth at the after diileton, for the eom of the breadths: 
then multiply the sum of the depths by the aum of the breadths, and 
tbia proiluct by the length, and divide the final prodacb by S&OO, 
wbii'h will gi<re th? nnmher of Inns for register. 

if the Teasel hare a poop, or half deck, or a tireak in the ufiper 
deck, meaaure the inude mean length, breadth, and height of audi prai 
thereof as may be iDcladed within, the bolk-head; multiply these 
three messursmenta together, and dividii^ the prednet by 92-4, the 
qnotient wilt he the number of tone to he added to the result as above 
found. ... 

h 

3iiateer1aHHh4io 

, purpose of aj 
ateam, the tonnage due to (he cubical content of the *e _ 
must be dednoted from the total tonnage of the vessel, ai detemhied 
by either of the rules aforesaid, and the remainder will be the true 
register tMinage of the aald abip or leaael. 

Ih dttermdie Ms Anrtf^a due to the eubkal Ctmtnil of Ala 
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he»l, tlwa maltiplr tlia aid Icagth br tU depth nf the ckip or 
Teaiel st tli* pudahip iivmoD t» ifbrcnid, mi the product bj th« 
iuidt l^nulUi of ths mxi* diviniin at two-Gftlis of ttie dapUi liom 
tba deck, taken •ToreMid, *sd divide the lot product bj S2'd, utd 
the qnotieot will be the lonDBge doe to the oubiotl cootoit of tlM 
eagiue-room. 

7b ateertain t/ie loanage of Featett i^hen laden, 
Hule. — Meaeure, firtt, the length on the npper deck between the 
alWpart of the item, and the lorepatt of the «tem-post ; tecoadly, 
tba liuide breadth on tbe under side of the upper deck, it the middle 
point of the length ; uid, Ihlrdlj/, the depth mim tbe under side of 
the DpMT deck down the pump-veil to the sink ; mnitipl; fheie 
three dimeoBiona together, and divide the product hj 130, and the 
quotient wili be the amount of tba raster toon^ ofiuch ihtpe. 

MECHANICS. 
Mechaitici is the ecjenca of forcea, and the effecta theji piodtiog 
whan applied to nuehinea in the motiou of bodiea. 
MacMae, or «agi»e, it anj nMchaueal inatrument oontrived to movs 

Eqailibriam ia an aqnalitjr of action, or fbna, between two or more 
powers, or weights, acting agaiQst each other, bjr which thej destroy 
each other's effects, and rnnam at rat. 

The centre of motion ia the fixed point aiwut which a bod^ morea, 

TAe axit of ntotion is tbe filed line about which It morea. 

TAe centre of gravity is a certain point on whidi a body (being 
freely auapeoded} will rat in any poaiUon. 

Ihe tehole raomenlum, or quantity of fitrce of a mating bodv, <■ the 
reanlt of the quantity of matter multiplied by tbe Telocity with which 
it IB moTed. 

THE UECRjUftCAL POVftXa. 
• Power it aonymmiUd »f the. tttight, or expaimvt force of a moviivf 
body ttmltiptiediBio its velocity, 

TIk power of a body, which weighs 40 lb., and moves with the 
Telodty of 50 iket in « aecood, ia the same aa that of Hnother bedy 
which welgha SO lb., and morea with the Telocity of 25 feet in a 
aecond : far tbe products of the reepectiTC weights, end Telocides are 

40X50 = 2000; and 80X25 = 2000. 
Pcuwr canRol be tncreaied by mechanical meant. 
Power ia applied to mechanical purpoeea — 

1. By the lerer ; t. By Uie inclined plane ; 

2. By the wheal, and aile ; 5. By the wedge ; 

3. By the pulley ; 6. By the acnw ; 
which are the aimple elements of all machines. . . 
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Th< vhole th»ry of these elemrnti DoiHiati efnfjy in caiaiDg tba 
Wdght, whi<:h is to be raiifd, to pa» through ■ grcBUT or a lea iqwca 
than the power which nisei it; for, u poim li compotmdeil of the 
weight, or man of ■ tnoviog bodf, mnltlplied into ita velocity, B 
ireigbt pwdog thror^ * oertaiu *pica nuf be made to nht, tliroiif^ 
> lets Epace, a waght heavier than ilwlf. 

THE LETER. 

TKe lever is the most umple of all machiaeB, being onl; > atraight 
bor of irou, wood, &c., aupport«d on, and moveable rouod a prop, 
called lbs falcnim. 

Cast I. — When the fulcrum of Ihe lever ii between the power, and 
the weight. 

Bale. — Divide the weight to lie raised hj the power to be applied ; 
the quotient will give the difference of leverage neceiaary to support 
Ihe weight in equilihrigDi. ' Hence, a small addition eitbar of leverage, 
or weij^t, will cauie the power to preponderate. 

ExampU 1. — A ball weighiog 3 tone Is to he raiMd by 4 men, who 
can eiert a foroe of 12 cwt.: required the propoitioiute length of 

3 tone = 60 cut.; atidfj-5. 

In this eiample, the proportiooate lengths of the lever to maintaia 
tlie weight in equilibrium, are as 5 to 1. 1^ therefore, an additional 
pound be added to the power, the power side of the lever will pi«- 
pooderate, and tlie weight will be raised. But. altiiongh the ball li 
i-aised by a force of only one-fifth of ita weight, no power is gained, 
for the weight passes through only one-fifth of the space. The pro- 
ducts, therefore, arising from the multiplication of the respecIJre 
weiKhta, and velocities are the same. 

Example 2.— A weight of 1 (on it to be raised with alever 8 feet 
In length, by a man who i»n eiert, for a short time, a force of rattier 
more than i cwt. ; required at wtuc part of the lever the fulcmm 
must be placeJ ? 

-~- — = 5 1 that ii, the weight Is to the power »a 5 to 1, there- 
fofe, r— = 1 foot and a third,-from the weight. 

Example 3.— A weight of 40 lb. is placed 1 foot from the fijlcnim 
of a lever;^ required the power to raise the same, whan the length of 
tbe lever on the other side of the fDlcmra is 5 feet ? 

^■^^-6 Ih. -4W. 

:i <mt extremity of tke ln»r, atui 
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30 lb, Ant. 

Exampk 2.— A beun, 20 fc«t in leagth, lad supported at both 
ends, htm B veigbt of 2 tona at tbe dutaaoe of eight fe«t fi-opi out 
nd ; reqnind the vcight an axix loppart ? 

— = 1 6 cwt. on tbe support that ia furthest from the 



20 feet 

weight ; and = 34 cwL on the lopport neftrat to the weight. 



Ihe length of the leTsr, >o is the weight, to the power. 

ExaiapU. — The length of the lever being S feet, and the weight St 
its extremity 60 lb., required the power to be applied 6 feet from the 
l^lerum to raise it? 

Ai 6 ; H : 1 60 : 80 lb. Ans> 



Note 1,— When two men are carylng a load od ■ pole between tbem. the 
■trougett man dKiuld hare Ibe welgbt placed Dearer to him ttun the olber man. 

Notes.— TO oBTjr (uiu, At— If the buidan can be eairted bj four Beni 
tiler bavlfiE maile It fMt Is tbe middle of a luge lerer. Di tbe aittenlUei of 
ttaLi lerer.on Iwo eliorter leven, and pUce > nan al eaeb of Ibe poInU,' 
C. D, E, F. Fule fiate. MtdiaKia, Flf. 1. In Fig. i, the weight is equally 
divided between elgbl men, and Id Pig. 3, between alxtMD men. 

THE WHEEL, AND AXLE. 

The advant^e gained ie la proportion aa the clrenmfeience of the 
wheel eiceeda that of the aile; therefore, the larger the wheel, and 
the amaller the aile, the atroi^er. » the power of thii machine, but 
then the weight will rise proportionally slower. A wlni^ may bi 
uud.kiatead of a wheel, for in turuing the winch the hand will deacribe 
a circle, and there ia do difference in the result, whether an entire 
wheel be turned, or a lingt* apoke which the winch *> a lever repre- 

£»{«,— As the ndiua of tbe wheel ia to the radiua of the aile, loia 
the effect, to the power. 

Example. — A weight of 60 lb. is eiert*d on the periphery of ■ 
w-h»el, whose ladiui is 10 teet; required the weight raised .at the 
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ntranltv of a omd woimd naoi tlH hiIc, tbe t^d> being 20 
iBcbo. 

SOlb.xlOfeetXlSinchea 



<01b. Jna. 



THE r 



r*e yuftoy oomiBta of a grooved wheel, caUed a ri«iiM, moveable 
Ml BQ Bill, w gudgem, and eBclosvd is & frnne, or cue, Called a 
UocA. Bj paeaipg ■ coH otct die pullcT', a man irjH be ewblfd to 
(froto up a weight equal to ttiat whicB hii om body aupfJia in pull- 
ing downwards. 

Sji oornbining a nvnAtr of pulltyi, m dudj anitl«nl< are obtained 
at there are wheels : thus, two pulley will hnTe double de power of 
me, because half the weight is sustaioed bj the fnune U> which one 
end of the cord is attached ; but then it reqaim thabit tAt time to do 
the work. As the friction of tAt pttUey is very great, particular 
atteatjon most be paid Ihst all the turns or kinks of a rope be taken 
oBtibdbra it is made use of, and it shoald enlar easily into the griMres 
VfthesheaTea. 

Jtule. — Divide the wHght to be rained by twice the anmber of pol- 
lejt in the lower block ; the quotient will give the power neceaary to 
ntiw the weight. 

£xamplt. — What power is requfred to raise 600 lb., when the lower 
block contains sii pulleys ? 



TaciUi are named according to the number of blocks employed ; 
and the arrai^ement, and die of gear. Small tackles are usually 
called Ji^ert; larger ones, Bariom; still larger, Zufs.' a heavy 
tackle, or ct^bination of such is a PvrcAoM. 

The fall is tbe rope of which the tackle is composed ; that end of it 
which is liied to the block is callrd the standing part, or end; the 
other, which is pulled, or hauled on by the men, is called the running 
jart, or end ; and the parts which pass Cn/ra one block to the other-are 
called the retvrtu of fie fall. 

In oil optratiom willi' laekltt, At foOmring dweethnt tinald be 
lAtmdedtoi — 

1st. Make listenings strDnger than xmtm aotualts necessary. 

Sod. Eiamine the stnpa, and hooks or the blacks carefhlly. 

Sid. CoBtldar wbetiier the cordag« ia new, half-woni, or abnnA 
worn oat. 

4th. Attend to the aeizinrs of tbe diDehes, tbe sheet bmdi, the 
proper stoppering of the fall, the belaying the ftll with two half 

5th. Be very dMiust&l of salrages applied on Biweth worn Topa. 
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6th. Da not lilmr ropci to be atruck, or tTMipled on, whni tlM 
weight is suspended, 

7(h. The m*a ihould liami at aaft as the proper performuue of the 
ToriDCtB datiee will pemit. 

" " I men oaitit to Iliac „ 

1 puitiou for polling 



OOUBI NATION OP PtTLLBYS. 
' A Itadlng Uoek ii a fixed pollej, which dton tlie direction «f the 
power, but does not Inerean It: Power = Weight, On BCcDont 
of friction the powtr mnit eieeed the we^t ■ little, la order to 

Vide plate, MeeAtmici, Kg. 1. 

A vhip ia one morei^e pnllcj, which IncreaMi Oa power witlMIlt 
-altering the direction. 

FOwer = i weight (or 3 to l).~Viib Pig. 2, 

A uiii^ upon utUp will tdford the tame piiriJiage ■■ a tadile baring 
s dngle and douhU block, md with mudi We frlctioa, 

A gun tachU conauts of two siagle blocks with bdl find to the 
<Hie, then roTe throngb ihe other, and then thnm^ the firat, 
Fbwer = } weight [or 3 to 1) : or Power = ) weight (or 3 to 1), 
Vidt Fig. S, <mi 4. 

Two double block* are genBTally lued fin- very heary gani, 

A lag taekh. or haSf aatch taetle, condils of one double aud one 
cingje block : the Htll i> fired W the lingle, Ono nre through first 
aheare of the double, then throngh sheBre of sngle, and laitly through 
tecoDd shean of doable WoA. Power = j wei^t (3 to t) : or 
Power z ^ weight (1 to 1 ). Tufa Pig. 5, ami 6, 

A ninnn- laoilt ii the same u a luff taokle, ai^wd to th« cod of a 
Urge rope, called a maner, which is rove through a eingia block 
attached to a filed point, or to a body that ia to U moTed, or laiaed; 
the atanding end of the runner behig secnreii to another point. 

Power ii either 6 to 1, or 7 to I, or 8 to 1. 

A gy» tackle Eooidata of oae triple and one doable block : the fall 
ie fii^ ' to the doable, then rore Ihroi^h irat iheave of triple, then 
thnw^ fint ibeaTc of double, then throogh aecond shtaTC of triple, 
then throagh lecond sheare of double, and lastlf through third sheave 
of triple block. 

Power = 1 weight (9 to 1) ;■ or Power ^ ( weight (6 to 1). 
■Fiai%. 7. 

If the monabla Md(^ of ■ tackle bo Btrapped with n lul, it ia oalled 
* tail, oi iigger Uxi* : and the ladcle a tail, er jigger taekla : a block 
with a hook strapped to it, and attaohed to a etlngc, aaewen the 

Too doabt* bioch, with &11 fixed to one of them, and then roTa 
through the afaearca of both Uocks, will either giTB Power = i weight 
(4tol): or Power =1 weight (5 to I), ^.8, 

1W ti-^ blodlt, with M ^ed to one of QHan, than nre thnm^ 



300 MlilCHANICS. THE INCLIKZD PLANIC. [PAKT XV. 

ih«T» of both blocks, will eltlin' give power = | might (6 to 1) : or 
Power = ) weight (7 to 1). ^.9. 

7n iittyitem of paSleys (vidt platt, Jf MAmtuM) the Power is.abown 
Ht the hooks of the moTeable blocks, which an to be applied to the 
bodiei. or weight), requiring to be moved, or laited. The Btiain is 
alio abooD at the liied blocks. 

In ^. S, there uk tkret parts of tAi rept engaged in supporlii^ 
fbo weight — ^t^ the p'vis marked I, 1, 1. Each of them, hence, 
BU»tainsotw-MH-tiofit.and the fsll of the rope to which the pnwer is 
to he attached require) the Power = 1, if wei^t = 3. The wme 
principle of ralcnlatitm ia applicable to all tjilena of pulleys having 
one 6ied block, anj DDmber of tnoveable wheeli, and a single rope 
over all the wheels. Hence, in aucb a efilem of pulleys, graviljr 
being applied, there will b« an cqutlibriam, when the wdght is as 
many tlmea the power as then are portious of Iha rope entptoyed in 
sustaining the weight. For txampk, in a system consisting of sir 
nioveat>le sheaves, the same rope gdng over them all, there will he 
12 portions of the rope engaged; and to produce an equilibrium the 
power must be equivalent to t^ the wdght, no allowance being made 

From the foregohiE obaervationa, and by referrii^ to Ihe plate, it 

will be Men that lacA taddt has too appiicatiota, differing in power 
one from the other; for txcanpk, if the double tilock of a juff lackla 
in liied to a wn^ht to be moved, and the single block to a picket, or 
other batening. Fig. 6, then, if one man haul on the lUI, the power of 
/our fn«» will be applied to the weight (4 to 1), and the power ol 
three mat to the picket ; but if the double block be Sied to the picket. 
Fig. 5, and the single blodr to the. weight, thai the force « only 
three men will be applifd to the weight (3 to 1), and a power of few 
men to the pidiet, or festesing. 

When the movnUe block of one tackle is filed to tbe fall of anotber 
tackle, their respective powers are to be multiplied into each other lor 
the power of the combination ; thus, If one luff tackle ia fixed to the 
ftll of another luff tackle (the double blocks of both tackle* being 
move^le), the power will be ix* = 16 (16 to 1) : in this, the men 
haul through 16 feet to move the weight one foot; tberelbre if the 
.combination be increased nnCil the men haul through 100 leet to mow 
the weight one foot, then the power would be 100 to 1. 

The foregoing powers are, however, only true in theory, and are. 
therefore, called thforetical pvaera : for owing to the great friction of 
the pulleys, the atittness of the ropes, &c, the actual practimU poaen 
are lar less ; so much so, that with a coiobiuatioa giving a power of 
46 to 1, a 24-pr. (2) tons weight) suspended, can scarcely overhaol 
the tall, the frictiou being so vaiy great. 

THE IHCLINED PL4ME. 
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nued to celtaia hei|^(i. The power naceaurf for railing i weight 
depends on the cliflertDce b«lween the lenglh of the plans and tliB 
height to be ascended. If (he height be one-third of the length, then 
one pound will lift three pounds. The force with which a rolling 
body descends on an inclined plane is to the force of ita sbsolnto 
graTitf, as the height of Uie plane is to i(a length, 

Farbaciling a gmt on skids unites the advantage of one moTeabU 
pulley with that of the inclined plane, 

Sale. — As the length of the plane i« to its height, so is the weight 
to the power. 

^Eiwnpi*,— Required the power necessary lo raise 540 lb. up an 
ioclmed plane, tire leet long, and two feet high. 

Aa 5 : 2 : : 510 : 216 lb, Aiu. 

THE WEDGE. 

The wedge may be considered as two equally inclined planes jainej 
together at their bsses. It has a great advantage orer all the-other 
powers, arising from the force of pei'cuBsion, or blow, with which the 
back is struck ; which is a force incomparably greater than any dead 
weight, or pressure, such as is empkiyed in other machines. The 
largest masses of timber may by this means be riven, and vessels of 
frar, weighing many thousand tons, are lifted fhnn their supports by 
the power of a tew men, eierted by blows of mallets on wedges 
loseried for that purpoe. 

Tie power of the wedge increases in proportion as ita angle is aculf. 
In tools intended for cnMJng wood the angle is commonly about 30° ; 
fbRiron from 50° lo 60°; and for brass from 80° to flO°. 

Case 1 .— When tteo hodiet are forced from one another, bg mecau 
of a viedge, in a direclint parallef to ita txici. 

ihiie.— As thelengthofthe wedgeislohalf itaback, orbead, sois 

Extanj^e. — The breadth of the back, or head of the wedge, being 
S inches, and the length of either of its inclined sides 10 inches, re- 
quired the power neceaeary to eepai-ata two substances, with a foioe 
of ISO lb. 

AslO : 1} : : ISO : 32} lb. .ins. 

Case 2. — When only one of the bodies ia moaeable. 

SiJe. — As the lenglli of the wedge, is to its back, or head, so is the 
resistance, to the power. 

i7amiip(e.-— The breadth, length, and force, the same as In the last 
example. 

As 10 : 3 :: 150 : 45 lb. Ana. 

THE SCREW, 
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a pomr applied to tnrii ■ ssraw nnmd is to tlw force yUA vhlch lb 



or the Hdiimbige gained i> as much as the cdresmfereDca of a circle di 
■dibed by the handle of the nincb eiceeds tha interval, or distann^ 
between the spirals «f tha «a-e*. Bence tha force Of any machine, 
tunifd by a soren can readily be csmpnted ; far instance, in a press 
drirm by a screw, whose threads are each a qoartor of an inch aaDbdafiL 
and with a haudle, to'tum the aennr, four feet leng; then, if the 
natural foitw of a man, by which he can lift, pull, or draw, be 150 lb,, 
and It is required to determine with what force tha screw will [hvss 
when the man turns the handle with his whole tores ; the diameter of 
the handle (poicer) being 4 feet,, or IS indus, its circumrerencc is 
48 X 3 ■ 1416, or 150J nearly ; and the distance of the threads being one- 
fourth of an inch, therefore the power is to the pressure as I to 
(1S0]X4) = 60SJ, but the'power is equal to 150 lb., therefore as 
1 : 603J : : 150 i 00480, and consequently the pressure is equal to a, 
weight of S04BO lb. iudependeDt of fiictioB. 



COHFOOND MACHINES. 

Though each of tb< mechanical powers is capable of OTercomii^ the 
greatest posuble reeistance in theory, yet in practice, if used singly for 
producing very great effects, they would IVcqitently be so onwieldy and 
nnmaiiageable ai to reader it impoasible to a[^y them. For this 
reason it is generally found more adTontageoas to combioa Uiem to* 
gether, by which means the power Is more easily applied, and maoT 
other advantages are obtained. In all the mechanical powers, arul th^r 
comlnnations, and in all machiDea, simple as well aa compomid, leAat i» 
gaiatd mpoaer u ioal in timi or veloeit)/; and vies BtrsA, or in other 
words, the product of the power, and the space through wbidi it movolf 
is equal to the product of the weight, and the space through nhidi it 
moves in the same plane. Suppose that a tnan, by means of a filed 
policy, raises a beam to the top of a boose in two minutes, it is clear 
that he will be able tc raise six 1>eama in twelve minutes ; but by meana 
of a tackle with three lower pulleys, he will raise the sii beams at once 
with the same esse as he before raised one, but tbeo he will be siitimea 
as long about i(, that is, twelve minutes i thus the work is performed 
hi the same time whether the mechanical power is used, or not. But 
the convenience gained by the power is veiy great ; for if the sii beams 
are joined in one, they may be raised by the tackle, thoagh it woald ha 
Impossible to move them by the uuasaistcd strength of one man. No 
red gain of force is obtained by mechankal contiivaoces : on the con- 
trary, from friction and other causes, Ibrce is always tost; but by mo- 
chbies a more convenient diiiection can be given to the moving power, 
and so modify i(a energy as to obtain eSecta which it could not othei^ 
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FBlCriOK. 

Friction BTteei ftmn llie tn'^IariUa of ttw mabixt which more 
Qpoa one anotlier. TheiurboH of bodies of thernix Datura are mored 
with more fwdlttr oT«r each other than those of a disaimilnr nature. 
In propurtioo sa tbt suriaces which are to be moved upon one azwther 
ire rough, a greater force ii requioite to produce motion. The aame 
•nr&cei when under a greater prewure, are subject to still further 
MctioD. A double preBUr« doublet (he amount of friction, a treble 
pressure treblee, and bo on in nearly the same proportion. When aar- 
bcea are moTing along each other in the direMion of their giana, the 
&iiitiao is greater than when the direction of the grain* is at lighi 
angloa. Frictioa ii little inaueoced bj (he relodt^ with which bolieii 
move apon one another. Friction may be diminished in various waja, 
as will appear by the rcanlt of On follbwing eiperimcot with a block 
of Bquare atone weighing lOSO lb. : — 

1. In order to drag tills alone alo[^ the floor of a qnany ronghl}- lb. 

chiselled, it required a force e<)ual to 7S8 

2. Over a floor of pbmks, ditto flhZ 

3. Flaoed on a plntfoim of wood, and dragged over a Hoor of 

planks a«r 

4. After waping the two sur&ces of wood, which slide over each 

other 183 

5. Placed on ToUere of three inches diBmelpr, and moved along 

the floor of the quarry 34 

6. To drag it on these rollere over a woodeo floor 28 

7. Mounted oB a wooden platMlm, and the same rollers placed 

between the platform, and a plank Boor 22 

One of the most remarkable instances of the application of rollers ia 
the transport of the rock which now serves as the pedestal of the eques- 
trian statue of Peter the Great at St, Petersbni^. This rock is a single 
block of granite weighing 1217 tons. A railway was formed, consisting 
of two lines of timber, nimlehed with hard meUl grooves ; similar, and 
eornxponding metal grooves were liied to the under side of the stedge, 
or frame, on which &e etone was laid, and between these grooves were 
placed spheres of hard brass, about sii inches in diameter. On these 
spheres the frame with ite enomious load was easily moved l>y iilty 
men working at capstans with triple purchase blocks. 

TTNG CENTS, 

Mr. G. Rennle fbnnd, from a mean of eiperimente, wHh diflferent 
nngueala, on axles in motion, and under diflerent presgurei, that, witb 
the Qnguent tallow under a pressure cf from 1 to 5 cwt., the frictlffl] 
did not eiceed ^th of the whole pressure ; when soft soap was applied, 
it became ^th ; and with the softer ungoHits applied, sncli as oil, hi^' 
lard, Ik,, the ratio of the friction to the pressure increased ; but wnh 
the hardei- unguents as soil soap, taliow, and ai ' 



804 StKENOTH OF UATBBUIS. [PAET XVi 

the frictiui considerabl; dirainiglKd ; conMqneDtly, (o T«uler an 
UDgnent of proper efficieocj,- the Datnre of the nn^ent mast be 
measured bf the pressure, or weight, tcadii^ to force the lur&ees to- 
(ether, 

TRAKBVEItSE STRBNGTR OF KATBRIALS. 

When ■ betun, of any matfriBl, » loaded, the surftce in contact wilb 
tbt load it comprMwrf, and the opposite aurface exiemkd; and there i« 
B line between the«e, wliich is neither comprosed, nor extended, called 
the neutral tine. 

If the depth of a beam be douiled, the breadth, and length betweer 
fOpports remtdnine the s*me, I'te strength teSI be incnoeed fatr times. 

If ill breadth be doiAteil, tj^ oilier dimenEions being as above, it* 
strength aill be doiUiled. 

By ii^creasing the distanca between the rani<>rts of any beam, its 
(trength is decreased in the aome ratio ; twice Uw distance between the 
supports vill weaken the heam one-half; half ttie diBtaoce between the 
iu^rt« will enable it to bear twice the load.* 

The suae beam will bear twice the load, if, tustead of beinr eowxti- 
tinted in tbe middle, it Be equally dietiibutal over the whole length 
of the beam. 

If the load ona beam be placed near to ocie of the supports, iustead 
of in the middle, its effect will decrease in the latio of ila proiimity to 
the support. 

Let S 9 represent the beam, W the load or weight in the middle, (r 

the weight near s ; then the load which the beam will carry at tbe 

point where w is placed will be found by the following proportion i — 

AsS wxwb: S WxWs:: W: w. 

A beam, iiied at one end, and loaded at the other, will bear half the 
weight of one of the aame length supported at each end. 

If tbe end of a beam, inst^ of being only supported, he fixed, its 
strength will be in the proportion of 3 to 3. 

From the foregoing results it will be weu that the strength of a 
reetangularbeamTaries,as the breadth multiplied by tbe depth ajuared, 

diiided by the length, — ~ — ; and if the breaking wdgbt of any ma- 
terial, 1 inch square, and I foot long, be found, it wilt represent a 
coBrtant multiplier for the above equation. 

Thus the bnaking weight of a beam of Blga fir, 1 inch square, and 
1 foot long (side following table), is ■164 of a ton ; and lo find the 
breakup weight of a beam of any other dimsDiions, the rule is simply 



* Jb atnpfftkm a beam, 4c- vkick it tequifed Jo mpport a gnat veight or^r 
acovifv, ordUcA.— Man k prep, or sbart skid, nnder tbe cenLre of tbe besm, 
aihl psbd a Btronf mile. Df cbun. DTH- Uie beam lenclhwsjii, and uider tbe 
ikhl, luBllog It v«r7 i^bt.aiid maUng ful.. 
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fxampte.— What will be th« breaking weigbt of a beam of Riga fir, 
S inchec brow), 12 inches deep, and 20 feet long? 

-~- — = 57-6 57-6 X •161 = 9-44t(iiu, breaking weight 



Kigafir . 
Bed pine . 
Pitdipine 



EoglLh oak . . 


■24So 


a ton. 


Canadian do. . 


•261 




Dantzio do, . 


-219 




Teak .... 






Cast iron, mean . 


1-000 




Wrought do. 


1-083 


., 



From the forgoing lules 



Breadth 



deam. to ucenaln the AlrengUi oT malK^ao;, aj 
A piece at each U 

^ fiboul3*Mll>.);lbeleiikwlUi tliatof BJOOfaboni 

I.aM lb.) ; utd IbB Hondnni mahc^sny of 3JO0 (ilwul 1,180 lb.). Tbc oak 

Sbrea ; Uie malHigHir itHwed Ions i^Untcn, IndliMlDS a nmch ledger grain 
or fibre than tbe othen. 



! OF NAILS, ANB SCREWS, 
2Ti« wmmtM force required lo driTe the commiHi siipennj nail 
(73 to the pound) to the depth of an inch and a half into deal, with a 
ireieht of >ii ponnda and a qnarier, is four blows, or strokes, Wling 
fitdj the spate of one foot ; and the steady presaure to prodnce the 
■ame effect is four hundred ponnde. A tixpfnny nail driren into itj 
elm to the depth of one inch acroes the grain requires a fbrce of SS7 
pounda to extract it ; and the same nul, diiten into the same wood 
endwaj>,Dr loDgitudinally, can baeitiacted with a force of 2£i7 poundi. 
To eitract a sijpenny nail from a depUi of one inch out of dry oak 
requires 507 pounds, and out of dry beech 667 poundd. A aiipeuny 
nail driren two inches into dry oak would require a steady font e{ 
more than half a ton to eitract it. 

A comnum acrev of oue-fifth of an inch diameter has an adheaiTa 
force of about three times that of a siipenny nail. 



[PAETIF. 



GRAVITY. 



Gravity it downvaid pTMaare, or weight, being the Datnial tendtscj 
at til bodlei tovards the ceatn of the «aMi. ( Vide Ortmity, Motios, 
Forces. Page 303.) 

Abiolvte graoity denotes the whole force with whiiJi a body toids 
downwnnls, as when the body n in empty space. 

Specific gravity denotei the relatire or cooipaiBtivr gn'ity of any 
bodj, ID mpect ^ that of another Indy or equal bulk, or magnitude. 

Centre of ffraviiy it that point in a body^ or system of bodies, on 
which, if ieit*d, or suspended, the whole would lemqio in ft alste "t 
aquilihrinm about tlut point. . . 

Ihe centre of gravity of a circle, regular polygon,. piisni, cylinder. 

The cmirt efgraeity of a triangle it found by Uaectiug any two of 
■•-■■'■ ■ ' ^ ring ]jn^ from tne pointa of bifiection to the opposite 



angles ; the laterKcCion of these lines will be the centre of gra' 

Fame of gracity, or graviCaftoti, ii 

bodiei acquire in blling &eely trom a 



t of gracity, or gravitjition, ii an accelerated Telocity, which 



.. The apace (hroagh which a body will fall in feet, in any given 
time eqnals the product of the vquare of the time multiplied by 
16 ■0833, 
Sxan^le. — Required the space a Mling body will pan through in 
five aroonds? 

16-0833 x25 = 412-0825 feet, 

2. The Telocity in feet, which a body in descending freely will 

acquire In a given time, equals the produetof the time in seconds 
mulUplied by 33-1666. 
£xaa^)le. — What i> the Tclodty acquired at the aid of aeren aecoods ? 
33-1666 XT = 325-1663 feet. 

3. The Telocity in feet per second that a body will acquire. In 

falling through a given space, equala the square root of the 
product of the time multiplied by 64-3333. 
Example. — The space through which a body haa fallen b 201 feet; 
miiured its velocity at the end of the bll ? 
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oKAvrrr. 




807 




'. eooo 


saver, rtsnAwd . . 


10535 














. 2160 






2S20 




. 1984 
. 2570 








Flint 


Water, rain . 




1000 




. 18888 
. 8784 










Wood-alder . 




800 




. 1745 


Mb, tbe trunk 


84S 








853 


Granite . . . , 


. 3000 


elm,atidUrcb 


540 




. 7425 




750 


Lead 


. 11325 


pine, pilch & led 


600 


Pitch 


. 1150 




950 


Sand* 


. 1520 


walnut 




671 



As a cubic foot of water weiglu 1000 oudCM SToirdupoU, the 
Dumbeni, In ths above Table, tipra* not onlf the ipedfic grsTities of 
the Mveral bodies, but alw tbe wei^t of a eubic foot of each, id 
aToitdupoia oniuea ; and therefore, by proportion, the weight of aof 
other quanlit;, or the qnantitj of any other weight ma; be found, 
lb jind the Magnitude of onj body front 0$ aeight. ■ 
Ai the lobular specific gravity of the body 
is ta its weight, in avcurdupoii ounce* ; 
n is one cubic foot (or 1728 cubic inches) 
to its content in feet, or Inches, respectively. 

To fifd the We^At of a bod)/, front tfa raagnilude. 
As one cubic foot (1728 cubic inches) 

is to the content of the body ; 
so is its tabular spedlic gravity 
to the weight of the body. 
3b find the Specific groBitg of a body. 
1, — When Hit body iaiieomer than vjata-. 

Weigh it both in water, and out of water, aud take the diffeience : 
■ Then,'— As the weight hist in water ■ 

is to the whole, or absolute weight ; 
fib is the specific gravity of water ■ 
■ to 'the specific gTHvity'of die body, 
2.— When tAe body ts UgMer than aater.'io that it will not sink, 
aanei to it another body heavier than water,, so thai the mass com- 
pounded of the two may sinlt together. Weigh the denser Body, and 
the compound mass separately, b^b in wqter^ and out oTit \ then find 
how nuich.each loss. in. water, by subtracting its weight in water 
&ODI its weight in air ; and subtract the 1^ of these remainders' trout 
the greater. 



* See DOtiE, page 30 
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TTwn, — Aa the last remainder 

in to tbu vnght of the li^t bod^r in <ur ; 
M i» the spedfic grstitj of wster 
Id the qieoific gnvit; of the bodf. 
3. — fbr a fluid of any tort. 

Take I piece of a bodf of kuowD ipedfic gravitv, weigh It both in, 
and out of the fluid, fioding the loss of weight bj taking the differeoM 
of the two J— . 

Then,— As the whole, or sbnluta wdglit 
is to the Ion of weight; 
to ia the spedRc gravity of the >olid 
to the apcdfic graTit; of tlte fiaid. 

lb find the Quantitiet of two togredientt in a giem mn^ouad. 
Take the three difiereneea of every pair of the three specific graritJes, 
nomelf, the iparafic gravities of the conipannd, and each ingredient. 
Kid mnltiplj each specific grarity by the diSerence of the other two : 
'eatest product 

le whole weight of tlie compoood ; 
BO is each of the other two producta 
to tlie weights c^ the two ingredienta. 

7b find the Diameter of any amail yphert, or globule, uAon specific 
gratity ii given (or can be found in the T<Me} and tueight hioiea. 
Divide its weight in grains by the number eipresEing its apecific 

purity; extract the cube ■ - ■■ ■ 

1-9612 for the diameter. 



Fir 

Maboganv, Spanish , 
Fine, red*. . . . 

Teak 

Walant . . , . 
Coke . . . . . 

Clay 

Eaith, loose . . . 



Gravel . . . 
Granite . . . 
Bridi, common . 
Chalk . . . 
Coal, Ifewcastle 
Antimony . . 
Brass, cost . . 
Copper . . . 
Gold, pare . 
Iron, cast, variable . 
Lead , . . 
Sllrer, standard 
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MOTION, FORCES, kc. 

Body is the matt, or qnanlit; of matter in aaj nuterial subBtance, 
and it 1b always proportional to ita weight, or giaTJly, wliaUrer its 
figure may be. 

Denattg it the pir^rtioiud weight, or quantity of matter in any 

Velocity, or celerity, is an affection of motion by which a body 
passes over a certain space in s certain time. 

Homentam, or guatitity of motion, is the power, or force. In moving 

Force ia a power eierted on a body to move it, or to itop it. If 
the force act constantly, it in n permanent force, like pressDre, or tbe 
force of gravity ; but if it act instaotaneonsly, or for on imperceptibly 
short time, it is called impaise, orpercumon, like tbe smart blow of a 
hannner. 

A Biotire, or mixing force. Is tlie power of an agent to produoe 

Acceltratine, or retimlatice force, is that wbicb ifTectE the Telocity 
only, or it is that by which the velocity is accelfraled, or retarded. 

The change, or alteration of motion by any eitemal force, is always 
t>nn»rtional to that force, and in the directioa of the right hne in 
whuA it acta. 

If a body be prryteted in free space, eitber parallel to the horiioD, 
or la an oblique direction, by the force of gunpowder, or any otber 
Impnlse: it will, by tbis motion, in conJDnction with the action of 
gravity, describe the carve line of a parabola. 

A parabola is the section formed by cutting a cone, with a plane, 
parallel to the side of the cone. 

Qramty (vide page 306) ia a force of such a natuie that all bodies, 
whether light, or heavy, fall perpendicularly through equal spaces in 
the same time, abstracting the reustance of the air ; as lead, and a 
ffalher; which, in an exhausted receiver, lall from the top to the 
bottom in the same time. The velocities acquired by descendiog, are 
In the exact proportion of the times of descent, and the spaces descended 
are proportional to tbe squares of tbe times, and, therefore, to the 
sqnarea of the velocities. Hence, then, it follows that the weights, 
or gravities of bodies near Uie saHace of the earth are proportioual to 
the quantities of matter contained in them ; and that the spaces, 
tima, and vehicities generated by gravity, have the relations contained 
la the three general proportions before lakl down. 

A body in the latitude of Loudon falls nearly ISA feet in the Grst 
second of time, and craisequeDtly, at the end of that time, it has 
acquired a velocity double, or of 32^ feet. 

The times being as the velocities, and tbe spaces as the squares of 
atber; therefore, 

if the times be a* the Nos. 

1, 3, 3, i, 5, 6, 7, 8. S, 10 i 



SIO .»roTioiT, rotaxs, etc. [paetxt. 

the TelociUei will ako be u 

1, 2, 3, i, 5, 6, 7, 8, 9, 10; 
and the niacea as their aquaree 

1, 4, S, 16, 25, 3a, 49, 64, 8t, lOOj 
and th* ipuM* for euh time, 

Mamel;, u the h 

of the equarea denotiag the whale epHCeB. . So that il' the first serin 
of natuL'at numhera be Aecond& of time, 

namely, the timea in leoonds . , 1 2 3 4 &c. 

the velocities in feet will be . . 32) 64^ 96i ISSj, &c. 

tb« awnea In the whole tiroa . . 1I5A 641 1444 257L &c. 

and Uie apace for eaob eecood . , lej^ 48} 80^ 112^ &c. 
of which spacea the common difference is 32j feet, the natural, and 
obTioua meaeure of the fcrce of graTitjr. 

Thus, a body falling from a etat* of rest acquires a velocity to 
pBsa through 9 tpaces in the HfUi second of lime ; 7 in the fourth ; 
6 in the Uiird ; 3 in the aeeond ; and 1 ia the firet. Thus it Is 
9 + 7+5 + 3 + 1 = 25, which show* that the whole apocea paxsal 
through in 5 Becouija equal the square of 5. 

TAe mommdm, or foi-ct, of a body felling thrangh the ataiosphere 
ie the mass, or weight, multiiilied by the square root of the height it 
haa fellen through, multiplied by S 021. 

Suppose a weight of 10 tons to be raised 9 feet, and to drop thence 
ffiddeolyon abridge; the momentum ia 10X(3xS-021) = 240-6H 
tons. That ia, a weight of 10 tons, « falling, would eiert as greet a 
strain to break down the bridge, aa the pressure of 240-63 tons of 
.dead weight. 

Thus, a one-ounce ball felling from a height of 4O0 feet, would 

OS. feet. 01. lb. 

1 X(20 X 8-021) = 160-42 = 10-026. 

By eiperiment) to asoert«in the eStet of Camot'a vertical Gre, it 
was fomid that 4-oi. batia only penetrated ^ of an Incli into deni 
board, and from 2 to 3 iachea into meadow ground. 

Ati^lSude signifin the range of a projectile, or the right line opini 
the ground, subtending the cnrTilroear path in which it moT«. 

The linu of/lighl of different shot^ and shells is equal lo the time a 
hcBvy body takei to deaceod (mlj (Vom the highest point doKiibed 
by the cnrre of the projectile. 

7b find lia Ibat of deKent ; 

Divide the giren beigbt, or Bltitnde, by leJ., and the aqnan not 
of Uie quotient will be the time reqaired. I'haa, if tite altitude ia 
1300 feet, nod the time of descent ia required, 

12004-16^ = 74-61, the squara root of which ia 8-637, the lime 

When a body is projected rertically (fomjiranJi with a givai velodtr. 
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tbe space described ia equal to the time multiplied by the Teltwltj, 
togettier with the product of t6A bj the iquaTe of the time ; but, if 
the iMdf IB projected itpminli, uk latter invdact must be subtracted 
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A line u pfrpendiciiltir to anotAer when it iacliuee not more od the 
one Bide than oa the other, the angles on both sides being equal. 

Parallel Onei are those which hare no incUnatinn t« each other, 
being evetjwhore equi-distant, however &r produced, or extended. 

Aa angle is. the inclination, or opening of two lines, whidi meet in a 
point called the wrtex, er angaiar poinl! and the two lines are called 
the legt, or sidei of the angle. 

Tlie measwe of an angle is estimated bj the Dumber of d^rees. 
contained in the arc betneeu its two legs. 

A rectilinear angle has its legs, or sides, ri^, or straight lines. 

A curvilinear angle has its 1^ cui-hm. 

A right angle is formed hy one line peipendicular to another ; the 
meaeun of which is an arc of 90°. 

An acvit angle is less than a right angle, or than 90°. 

An obtiae aaglt is greater than a right an^e. 

An oblique on^Ia maj be either acnte. or obtuse. 

The circumference, or perifAery of a circle is the curved line which 
boQuds it, being everywhere equally diataut from the cenire. The 
circumference ii supposed to be divided into 360 dt^rers (marked 
thus °) ; each degree into 60 minutes, each minute (') into <S0 
---1s("). 

ny part of the circumference of a circle. 

a of an 

Tlie radial of a circle is a right line drawn fnim the centi-e to the 

The diamtter <f a circle is a right line drawn through the ceiitie, 
and terminated by the circumference. 

A temi-drole (180°) is that part of a circle which is cfflitoined 
between the diameter, and half the circumference. 

A quadrant is the fourth put of a circle, being contained between 
two radii, and an arc of 90°. 

A segment ia that part of a circle which is cut off by a iliotil. 

A sector is that put of a circle contained between two ladii, and 

A tecant ia a line which cuts a circle, lying partly within, and 
partly without it. 

A tangent is a line which touches a cirde, or curte, without 
outliBg it. 

■ vat olH Dilifiilian»— TaiaOKOUiiTBV, page :3k 
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3V point of oonlact is where fi tangent touches on arc. ~- 

Tyianglet are fignrea having three lidea, and three angles. 

An egaOaltral triangle has it* three sides equal. 

An iaascelea triangU hae only two equal sides. 

jl scalene triiou/te has all ita sidea tuKqnal. 

A rectatiguSar, or rigkt-angled triangle has one of iU angles a right 
one, or 90°; and the sqnare of the ^e opposite the right angle is 
eqasl to the anm of the squsrea of the sides uintaining that angle ; 
hence a triangle, having its sides proportional to the numbers 3, i, 5, 
will he right-angled. 

TV hyjMmiue ia the lide opposite the right angle in a rectangatar 
triangle. 

An obtuae-angleil triangle has one of its angles obtuse. 

An ocuie^ngM triangle has all its angles acnte. 

The three angles of any triangle, taken li^etber, are eqoai to two 
ligbtangies, or ieo°. 

TAs difference of the squares of too Met of a triangle is eqnal to 
the product of their sum, and diflerenee. 

The sides of a triangle are proportional to the sines of their oppoeiW 
angles. 

Quadrangles, or quadrilaterals, are plane figures bounded by four 
right lines. 

A square is a quadrilateral haTing all its sides equal, and all its 
angles right angles. The diagoni^ of a sqwire is equal to the square 
i-ODt of twice de sqnare of its sides : and the side of th4 square is 
equal to the sqnare root of half the square of its diagonal. 

The diagonal is a right line drawn across a qiudrilaleral figure, 
Irom one angle to aoother. The sum of the squares of the two dia- 
gonals of ereiy parallelogram is equal to tile sam of the squares of the 
four ^es. 

A parallelogram a a quadrilateral, whose opposite sides are 

A rectangle is a parallelogram haring four right anglea. 

A rlmmboid is an oblique-angled parallelogram. 

.^1 rhombus, or Unenge, ia a quadrilateral, whose sides are all equal , 
bnt its angles oblique. 

A trapeiium is a quadrilateral, which has none of Its sides parallel 
to each other. 

A trapezoid ia a quadrilateral, which has only two of its sides 

Polygons are plane figures bounded by more than four sides. 

A regular polygon has all its sides, and angles equal. 

The perimeter of a figure is the sum of all its sidea. 

To biaeot — is to divide into two eqoal parts. 

To trisect— a to divide into three equal parts. 

3b inseribe—is to draw one figure within another, so that all the 
angles of the inner figure touch eitlier the angles, sides, or plaiwa of 
the eitemal figure. 

"^ ■'■" " '■ ' ' "raw a figure round another, so that either 
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To dicidt a given rtg/it lint into too equal parti. 

From the eitiemitiei of tlie line as centres, and wilh any opening 
in the cempaaies, greater tittai half the giien line, as a radius, describe 
area intersecting «cb other above, and below the giren line. A line 
being drawn through these iatersectiona will divide the given line into 
two equal parte. 

^n arc of a circle is bisected in the same manner. 
To erect a perpendicular. 

From the point A cet off any length 4 times to a ; from A aa a . 
centre wilh 3 of those parts describe an arc at B, and from C with 5 
of them cut the aro at B. Draw A B, which will be th« perpendicular 
required. An; equimultiples of these numbers, 3, 4, 5, may be used 
for erecting a perpeadicular. Plate 2, Heishts and DiStaiiceb, 
and Practical Geouetst, Fig. J. 

lb erect a perpendicular. 

Set off on each side of the point A, any two equal distances, A D, 
A E. From i>, and E ss centres, and with an; radios greater than 
half T> i:, descrii>e two arcs intersecting each other in V. Through A, 
and I draw the line a r, and it will be tlie perpendicular required. 

F^. 1. — Flate, PrjCctical Geombtbt. 

7b let fall a perpendicular. 

From D as a centre, and with B,aj radius, describe an arc intersect- 
ing the given line. From the poinla of intersection c, and E, with 
aaj mdius neater than half, deanibe two arcs, cutting each other at 
T, Through D, and r draw a tiue, and D 7 will be the perpendicular 
required. Fig. 2. 

To dram a lineparallel to a given line. 

From an; point D Id th* given line with the radius D c, describe 
the arc C B, and (irom C with the same radius describe the arc D r. 
Take E c, and set it off from D to F. Through C, and E draw C F fmr 
the parallel required. Fig, 3. 

To divide an angle into too equal parti. 

From B as a centre with anj radius describe an arc A c. From A, 
and c with an; radius descrilie arcs intersecting each other in D. Then 
draw B D, and it will bisect the angle. Fig. 4. 

To divUe a right angle iiiio three equal parte. 

From B as a centre with an; radina describe the arc A o. From a 

with the radius AB cut the aro AC in d, and with the same radina 
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IVinn c oat <t In E. Then through tbt intcnectioM s, and E draw 
tha linea BD, BB, and tbtj vill tiuect, n diride line u^k into diree 
«qusl parta. f^. 5. 

Draw any chord A B, and biiect it by the perpendicular C D. Divide 
C D ioto two equal part<, and the point of bisection vjll be Uie 
centre required. Fig, 6. 

lb daarBie cm fquHatenti Mangle. 
From the points A, B. as centres, and with A D as radlna, describe 
■res intersecting each other in c. Draw C A, C B, and the Ggnre ABC 
will be the triangle requirad. Fig. 7. 

7b dficnbe a iqaare, 
Ftma Ihe point B. 
A, and c, with the radiui 
Draw the linea D A, DC, and the figure ABC Dnill be the square re- 
quired. Fig. 8. 

Tb inscribe a aqtiare in a circle. 
Draw th« diameters i.B,OD perpendicular t» each other. Then 
draw the lines A D, AC, bd, BC; and ABC D will be the square re- 
quired. Fig. 9, 

7b insert an ociagon In a circle. 
Bisect any two arcs A C, B C of the sqnare A n C D in o, and E. 
ThrOQgh the points o, and E, and the centre O draw lines, which pro- 
duce to T, and H. Join AF,Fti,DH, &c. and they will form the 
octagon required. Fig. 9. 

On a line to lUaeribe all the ieeeral polggana, from the hexagon to the 
dodecagon. 
Bisect A B by the perpendicular C D. From A as a centre, and witli 
A B as a radial, describe the arc B E, which divide into sii equal 
parts ; nnd from B as a centra describe the area & r, 4 a, 3 h, Ac 
Then (rem tha inlcnection G as a etntre, and with E A as a radins, 
describe the cirde A i D B, which will contain A b six times. Frrao r 
in like manner as a centre, and with F A na radi^a, dcKCrihe the circle 
A K L B . which will contain A B eevep times ; and so on for the other 
polygons. J^. 10. 

To insoriie in a circle an equilateral triangle. 

From any point D in (he dreamference as a eantre, and with the 

radius DO of the given circle, describe an arc AO.B cutting the cir- 

cumterenca in A, and B. Thmngh B, and O draw D C. Then, join 

A B, A c, B o; and the figure ABC will be the triangle i-equind. 



Practical gbometbt. 
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To inKribe a hexagiM m a circle. 



piagon. Or carry th« raJiua ati tii 
die drcumreienu, and the bsiagoa will be obtajDed. Fig. 1 

To itucrihe a dodecagon in a circle. 



, hexagon, or decagon, ia a circle. 



ried twelve timea 


TOTUld th 


Fig 


11. 






Ji) irucribe 


apentago 


Drswthe di>meterAB.a 


All 


Bisect DB 


HE. Fr 


d«ci 


ibe an arc cu 


ting A D 


the 


pentagon, CO 


that of 


Fig 


la. 





e hei 



the radine D c perpeodicuUr to 
centre, and witji E as radius, 
n C F, which will be the tide of 
<D, aud D F that of the decagon. 



To fad the angles at the centre, and drctrntference of a regular 
polygon. 

DiTJde 360 by the number of the aide* of the given polygon, and 
the quotient will be the angle at the centre; aiid this angle being eub- 
tcacted from ISO°, the diSerence will b« the angle, at the circumferenue, 
required. 



TMe, sAoaing the angles at the ce 



e, and circitmference, 

AngL« at 
drcuiolcrcnci 



Hexagon 

Heptagon 
OdagoD . 
Nonagon 
Decagon 



10 



aeo 



128° 34r 
135° 
140O 
144° 



To inscribe any regular polygon in a circle. 
From the centre C draw the radii Ca, CD, making an angle equal 
TO that at tha centre of the proposed polygon, as contained in the pre- 
ceding (able. Then the distance A B will be one side of the polygon, 
which, being carried round the circumference the |miper number of 
timeg, will complete the polygon required, F^. 13. 

To oircamscribe a circle abo\a a triangle. 

Biiect any two of the given sidea, A B, B C by the perpendi- 

culara E F, D F, From the intersection F as a centre, and wiUi the 

dielance of any of tha angles, aa a radiiu, describe the circle required. 
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lb circumtcrlbe a cirde about a square. 

Dnw the two diigoDfdn A c, □ Diateraectlng each other ino. From 

u B cratre, and viUi o A, or o B, aa a radiiu, describe the required 



Tb circumtcr^ a iqaare about a circle. 
Disw the tiro diimeteri a B, c l> perpeodicular to each other. 



- lb raduee a map, or plan, frowt oae icaie to another. 
Divide the given figure A C by cross lines, forming as many sqnnres 
*■ maj be thought necessary. Draw a line B F, on which set off as 
manj parta from the scale H, as a B contains parts of the scale N. 
Dr«w EH, and r a perpendicniar to CF, and each equal to the propor- 
tioual parla contained in A D, or B C. Joia u O, and divide the iigiire 
E o into the same Dumber of squares as the original A C. Describe in 
every square what is contained in the corre^>ODdiDg squan of tlie 
given fignre; and etan will be the reduced plan required. The 
■ame operation will serre either to reduce, or enlarge any map, plan, 
drawing, or painting. Fig. 17. 



MENSURATION OF PLANES, AND SOLIDS, 

Menauralum it of three taida, viz., lineal, superficial, and solid, 
Ifineai measure has reference to length only. 
Svperjicial nwoaure (or tht mrfact) incluifea length, and breadth. 
Solid meaiure (or tfie content) compreheudi length, breadth, and 
thtcknete. 

MESS17RATI0N OF PLANES, 

The area of any plane figure is the superficial measure contained 
within its extremes, or bounds. This area is estimated by the number 
of small squares that may be contained in it, the side of these mea- 
■uring iqaares being an inch, a foot, or any oihei Aied quantity, and 
hence the area is said to be so many square inchea, square feet, &c 
Vide Table, Square taeasare. Page 281. 

lb find th4 area of a parallelogram, lehether a ^uare, rectangle, fc. 
Multiply the length by the breadth, or perpendicular height, for the 

area required. 

Exan^Ie. — Beqoired the area of a rectangle, whose length is 9 feet, 

and breadth 4 Teet. 
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7b find the ana of a tr^mgU, ill base, and perpenOcttiar height 

being given. 
Mnltiplj Uie baae bj the perpeDdicaUr height, and half the prodact 
irill be Ihe area. 

Example, — Required the nomber of sqiiiu-e j'artia omtalDed in a 
triangle, whose ba«« ia 20 jards, and pej-pendicular height 14 jajda, 
20x14 
— -- — = 140 iqiUR j'ardi. Ai«a rtqniicd. 

lb find lAa ana of a trianglt, wioM iine sides are ginen. 
From half (he Sam of the thm sidee, subtract each aide Mvenillj; 
multiply the half anm, and the three renuiDden together, aud the 
square root of the product will be the area required. 

Example. — Required the area of a triangle, whose ndea are SO, 40, 
and 30 feet. 

50+40+30 

— !-— i— = eO, half the inin of the three aid««. 

60—30 = 30 Pint difference. 
60 - 40 = 20 Second difibrence. 
60-80 = 10 Third difference. 
30x20x10x60 = 360000. 
Square root of 360000 = 600. Ana required, 
Tleo tidea of a r^kt-angled triangle being given, to find the thini 

1, When the two aidai forming the right angle are given, to find 
the hjpothenuae, or aide oppoaile the right angle. 

Take the iqnarg root of the snm of the two aidei aquared lor the 
side required t 

Example. — Requii«d the length of the interior alope of a rampart, 
whoM perpeodicolu height ia 17 feet, and the taie of the alope 
SOibet. 

17x17 = 289 
20x20=400 

The square root of 689 = 26-24. The length required. 

2. When the hjpothenuse, and one of the peqiendicular lidea are 

From the square of the hfpothenuse, subtract the square of the 
given aide, and the aqnare root of the remainder will be the side 
required. 

Example. — The hypotbenoBe beiog 5 yards, and the ban 4 jaida, 
required the other aide. 

6x5 = 25 
4X4 = 16 

The sqoare root of e = Syatdt. The sida reqiJnd. 
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To find the ar-ia of a trapeiium, AB CD. 

Draw tiu diagonal A C, upoD which let fall from itj opp«it« anff](« 
Br and D, the perpendiculars BFfDE. Find hj ineasur«nejit the 
diagonal xc, and the perpendiculars bf, d Bi then multiply the sum 
of the perpendiculars bj the diagonal, and half the product will b^ the 
area of the trapeiium.—^. 18. 

ExampU.--R»HmnA the area of the trapeEiam, whose diagonal A c 
Is 100 feet, and perpendiculars BF 30 feet, and DE 40 feet. 

30+40x100 , . 

— ; =3500 equare feet. Araft required. 

. . , divide the tiao 
tlMni 

To find the area of a trapeioid, A B CD. 

Hultiplj the uim of the parallel ridet A B, D C by the perpendicolar 
dlatanceECandhaJfthepradnctwillbelhearea. Fig. 19. 

Example. — Required the ares of the trapezoid a B c D, of which 
the parallel lida A B, D c are ISO feet, and 90 feet, and the perpen- 
dicalar distance E c 40 feet. 



120+90 K 40 _ 



H) square feet. Area required. 



lb find the area of an imgulta- figure, orpolygm. 
Draw diagonals divldiog the figure inlo trapBinint, and triu^Ie* ; 
then, having finind the area of each, add them together, and the anm 
will be the area required. 

3b find tie area of a figwe, haoing a fart bounded by a cum. 
Draw a right line joining the eitremiUei of the curve, then find the 
area of the trapezium. Chi the right line let fall as many^perpendicn- 
lars as the several windings of the curve may require. Find their 
tengthst and divide their sum by the number of perpendiculan, aod 
the quotient will be the mean brradth ; which being multiplied by the 
length of the right line, will give the area of the curved part. Thig 
ai-ea being added to that of the trapezium will give the area of the 
required figure. 

To meoAwe long wregyiar figares. 



ir of part* far the are.1. If the perpendiculars, or breadths, be 
not at equal dMances, compute all the parti separately, as so Dumy 
tmpezoids, and add them all together for (he whole um. 



PART XT.J iresBORATIOM OF PUNKS. 319 

Exatr^ile. — The breidtJu of an iiregnlar figure at fire equidjttant 
places being 8, 2, T, 9, 4, and ihe vboU length 40, requirei) the ana. 
8 + 4=12 12-i-2 = 6 

6+2+7+9=24 

^^''^'^ = 240. Area required. 

To find ihemtn^er of square acres i*n any of the precediwj jigurei.* 
Divide tlie superficial content in feet by 43560 (or in jardi bjr 
4840), and the quoUent will be the number required. 

To hrini} sqiMTe ehaim to acres. 
Of square chains strike off two dedmat places to the right, and the 
rest of the figures will be acra. 

To bring tqnare liakt to acres, roods, and ptrcltes. . 
Of square linlia cut off five of the figures on the right. hand, for 
decimals^ aurl the rest will be acres ; then multiplj these decimals bj 
4, for rood", cutting off five figures as before; and the decimaia of 
these again by 40, for perches, when five figures are again to lie struck 
off. 

To Jijid the area of a regular polyg<m. 
Multiply the perimeter (or sum of the sides) of the polygon bj (he 
perpeudiculAr di»wn from its cenUe on oue of it£ sides, and take half 
the product for the area. 

Or, malljpl}' the area of one of the triangles bj the number of sides 
of the polygon, and Ihe product will be the area of it. 

Example. — Required, the area of a regnlai hexagmi, whose side i$ 
40 feet, and tie perpendionlar 34'64 feet. 
40 X 6 = 240 the perimeter. 
; = 4156 '8 square feet. Area required. 



• Ganta'i chatR <s In leiigUi i poles = 12 fards = US feet, and Is divided 
1 '^ Inches. Land it alinatBd In acres, nwds. and perelKe. An acre cf^nlalus 

called roods, and a rood into 40 pans »Ued perches, which htc square poles, 
or the square of a pole of 6i Tsrds long. or. Ihe square of a qaarMr of a chain, 
or of 26 links, whLdi Is 62S Hueb. 'iliua Ihe divisions of land meann are — 



The lenph oF lines, measured with a clislti, shoatd be set dawn In links as 
Integers, Instead of. In chains, and dedmals. TheKfoie, after the, conienl b 
foimd, 1( will be iu square links. . 
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To JInd M# diamettr, and circmnferenca of any circle, Vte one from 

ihs other. 

U«e either of the following proportions : 

iu7lato22 \ rsouthe diameter 

oi u 1 is to 3-141S / \ to the circumference. 



.„.} { 






oruS'lllSlsto 1 / ) to the diameter. 



ExampU X. — Required, the circamrereace of a circle, whose diameter 
U SO feet. 

Ai 7 ;2li: :20: 63-857 feet. Circoinference required. 

Example 2. — Required, the diameter of n drde, whose cinnm- 
ference is 36 inchei. 

As 22 : T : : 3<; : 11-45 inches. Diameter required. 

To find t\e diameter cf a circle, lAe area being given. 
Diride the area by ■7851, and the square rcot of the quoUeat will 
be the diameter required. 

Example. — Required, the diameler of a drc1e,whD>e area is 176*715 
■quare Ret. 

176*715 -I- 7854 = 225. 

Square root of 235 = 15 feet. Diameter reqniredi 

To find the area of a circle. 

1. Multiply half the'circumfereDce by half the diameter, or multiply 
the whole circumference by the whole diameter, and take f 'of th« 

2. Or, square the diameter, and multiply that square by -7854 for 
the area. 

3. Or, square the circumference, and multiply that square by 
•7858. 

Example 1. — Required the area of a circle, wboee .circumference is 
55*548 inches, and its diameter 13 inches. 

— ' ■ ^ — = 27*774 halfdrcumiennce. 



18 



thalfdiamett 



27-774X9 =249*966, eqaaroinches. Area reqoirad. 
Example 2. — Required the area of a circle whose diameter ia 12 feet, 
13X12 = 114, sqoara of the diameter. 
•7854 X 144 = 113>0876 square feet. Area required. 
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Exaimie ?.— -Scqnind th* i» of « oinl^ wboM «! 
22f««t. 

23 X. 22 = 481. 
434 X -07958 = 38-51672 square feet, ii^ nquired. 



1. Subtract the iqiura of the le» diuoeter Irooi Uw square of the 
grenter, and laultiplj their dJfftrence bj -7854. 

2. Or, find the area of eocb circle Hepartit«i^, and subtract ooe frooi 
the other, for the are* reijulred. 

3. Or, mUtiplf the sum of the diuneten bf the ibSatace of the 
aame, and that product bji •7S54 for the area. 

FTompfa^^-Roquirod the area of a ring, the diametere of whose 
bouudmg circles are 10, and 20. 

20 -I- 10 = 30, aom of diameters. 

20 — le = 10, difftrence of diamslen. 

30 X 10 X -7854 P 235"-62. The area, 

H) find tht latgth i^ any are of a «refc. 

1. Ab 860° ig to tlie number of degrees in the arc, so ii tb* drcain- 
ference to the length of the arc. 

2, Or, multiply the degrees ia the giveu arc by the radius of the 
drcle, aod the product bj -01745 far the leogtbof the arc. 

ExojnpU.—Eale 2.— Bequirod the l«igth of an. art: of 30°, the 
radius being 9 feel.' 

30 X a >l ■01745 = 4-7115. Length of aro. 

To find tht area of the sector of a ctmle. 
Mulliplf tbe radius by tlie .ate, tuid half the product will be the 



-■ . — >^ ^ 549 square inches. Area required. 

To find (he </rfa <^ iKe i^aunt of a circk. 
Fhid A* area of th* Holiir, by the preceding rule. Then find the 
ana of the tliaogle formed by the chord of the legmeDt, and the ndii 
of Qie MCtor. Then, if the s^ent be leis Ihwi a semicircle, subtraot 
the area of Uie triangle from it ; or, if th* segment b* greater than a 
aemicircle, add tba arm of tbe tiiaogle to it; fin tbe ana of the 
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£Kn^.— Reqairtd th« uw of a «fgim«t tm than & »mncircle, 
the radiua beipg 20 inches, the chord 23'42 iDcbe*. the length of tie 
arc 2*'*3 inchw, and the perpendicular 16*56 ioihe«, 

34-43 X 20 

— 244-0 aquaie luuua. ^ 

-= I85-637e (^™ofu«tri«ig]e. 
™ inchea. 
\ Area required. 




244-3 - 185-637B = 58-6624 / '!'°'" 



7b jSnd (Ai area of a lenucircle. 

1, Moltiplj J of the cirmmfereDce by the ladiva, and the product 
will be the area. 

2. Or, mulUplf the iquare of the diainetet by -7854, and half the 
product will be the area. 

ExampU. — RvUi. — Required the area of a Mmidrcle, the diameter 
bdug 50 inches. 

50 X SOX -7854 _ (squareindiet 



-"»='■« i?»,^1S. 



7i> find till ana of an tll^iiis, or oval. 
Moltiplf Che longeit diameter, or alia, bj the Goriest, tben mnltiplj 
the product bj '7854 for the area. 

Example. — Required the area of the eilipae, whose diametera are 
25 inches, and IB iaches. 

25 X IS X -7854 = 353*43 square Inches. Area required. 

To find iA* area of a panAola, or a$ aegmetU. 
Mnltiply the base by the perpendicnlar height, and lake two-thirds 
of the product for the area. 

Exataph. — Requh^ the area of a parabola, whose base is 20 feet, 
and height 12 feet. ' 
30 X IS = 240 
j of 240 = 160 squaxe feet. Area reqnired. 

MKHSUBATION OP SOLISe. 

A tolid is a body containing length, breadth, and thickness. 

finjidl are neaaared by cubes, whose aides are each an inch, a foot, 
a yard, &c,, and the solidity, cspaci^, or contMit of any figore la 
oomputad by the number of such cuties as are contained in 11^ — 
Vidt Cdbio MsAgiTKE, pngi 282. 

A ovbt Is a aolid contained by sii equal aqnare aiden. 

Apyramid is a solid whose aides are all triangles meeting tageOwr 
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in a point, ths buc bdng anr plane 6gnn vhatcrer. It is called k 
trumgular pfnunid when its base is H (jionglc ; a, aqnars pjninld when 
its iwoa is ■ sqiuue, kc. 

The aegment of a pyramid, cone, or any other aolid is a part of 
D E F G cut afF from tlie lop bj a plane D E F, parallel to tiie base 
A B c. — Vidt Fig, 21, Plate 2, HEionTs, Distances, and Practical 

GEOKETEr. 

A fnatrum, or truni, is a part, A B c D E P, tbat remuns at the 
bottom alW tie segment ia cut off. 

A otme is a roimd pynuoid, of whicb the bnae is a circle. 

The axis of a solid is a line from the vertex ^or point) to the centre 
of the base, or throogh the centres of the two ends. When the aiis is 
perpendicular to the base, ft is a right prism, pyramid, or cone ; other- 



T/it centre of the ipAere is such a point within the solid as Is evety- 
where equally distant &om the convex suifac^ or circumtereDce of it. 

The diameter (or axia) of a yihtre is a atnight line, which passes 
through tike centn^ and ia teriDinated by the coavei surface, 

A segment of a sphere is a part cut off bj a plane, the section of 
which is always a circle, called the baae of the aegment, 

A sector of a ^Aere is that which ia composed of a segment (less 
than a hemiapherej and of a cone. 

A prism is a solid, the aides of which are parallelograms, having its 
ends equal, and similar plane 6gurea. 

Prisms are nomof according to the number of angles in the Ijase. 

A cylinder is a solid, Che two ends of which are circular j and it ia 
described, or formed, b;r the revolution of a right-«ngled parallelt^ram 
about one of its sides, which remains fixed. 

To find the luperficies of a priam, or eyhnder. 

Multiply the perimel*r of one end of the prism by the length, 

or hsight of the solid, and the product will be the eurfiice of all its 

sides. To whidi add also the area of Ibe two ends of the prism, when 

required. 

Or, compute the bi«ii« of all the sides, and eoda sepvaldy, and add 
them all together. 

Example. — Requiml the sor&ce of a cube, whole sides are each 
5 iocbes. 

5 + 5 + 5 + 6 = 20, perimeter of one end. 

SO X 5 = 100, aurlace «f sidhi. 

5 X 5 = 25, area of one end. 

100 + S5 + 25 = 150 square inches, Sor&ce of cube. 

7b find the tarfaoe o^ a pyramid, or cone. 
Holtiply t]ie perimeter of the base by the slant height, or length of 
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tha Hie, Md half Ib4 prodoct wiU ba tba aiufoM of Uw ud»; to 
wbkb »ld tlw am sf Um ksM wbw raqnind. 

Example. — RHinired the upright nirftce of a triaDgnlir pTramid, 
the ilut ba^t being 20 f^ and each aide of the base 3 feet. 
3 + 3 + 3 = 9, perimeter of bate. 
— — = 90 feet Sarttot required. 
To fini Ae nrfaet of the frmtrvm <f a pyrto^ or etmt. 



h tide of tile 
base 3 feet, and each aide of the leu end 2 feet. 
3-4-3 + 3 + 3= 12, perimeter of baae. 
2 + 3 + 3 + 3 » 8, perimeter of le«a end. 

^3Jl|JLi£ = 100 faet. Snifti* requlrea. 

To find the solid conlent of a prism, or cylinder. 

Find tiie ana of the haw, or end, and multiply it bj the leogtb of 
the priBin, or cylinder. For a cube, multfplj itn side twlc« by itself; 
and for a pumllelopipfldon, multiply the length, brtadth, acbl deplh 
together for the content. 

Example. — Required the uUd content of a cube, whoee side is 
24 tochei. 

24 X 24 X 24 = 13824 aquare incliea. Costeut required. 
lb find tin content of tlie aoUd part of a holloie cylinder. 

From the content of the whole cylinder conatder^ ai a itlid, 
aubtnict the content of the hollow pnrt, also considered as a solid, aud 
the difierence will he the aoliditj required, 

Exampte. — Required the content at the aolid part of the bolUnr 
oylindai' ithose ecterior diaBWIar is 13 inefaas, Um Interior diameter 
B inches, and height 20 iuches. 

12 V lax ■7664 = 113-0976, area Cubase of qylinder. 

113-0976 x30 = 2261-952, solidity of whole cyUnder. 

8 X 6 X • 7354 = 50 ■ 2696, area of base of hollow cylioder- 

50-2656 X 20 = 1005'312, eontent of hollow part. 

2261-953 - 1005-312 = I256'64cablciuchea. Solidity .rapiiivd. 

■ To find the soIidUy of tA< frvetmm of a cylinder: 
Multiply the nM of Oh bus by half the grmtWi and the lecut 
lengttaa, ud Uu product will be tlw aolidity. 
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21 = 576. Sqnare of the diamelfr. 
■T854 = 4S2-3»04. Ana of tlv fci 



I Soliditj nqnind. 



452-3904 X — ^ = ]2fl6S-9313 { 



lb Jiad the txnUtTtt of a pyamid, or COM. 
Find Hie BTta of the biiM, uid maltipl}' that mt bj tin perpan- 
dicular height, uid take J of tjie prDdnct. 

Exampie, — Required the Nilid% of b squwe pjrunid, each ade of 
ita baM bring 30, uid 11a perpendiL'uIar height 25. 
30 X 30 = 900, *rai of hue. 

AAA w 4Bi 

- T^ . ■- = 7500, Solidity required. 

Ta find Ike totidiiy of the fhutrum </ a cont, «r pyramid. 

Add Into OM nim tb« ueu of tin two ends, lod tbe mem pimiar- 
tioiul betneen them : take J of tlat torn for tbe mem erta, which 
roultiplf bj the perpendkuiar height, or length of tlie fkustnun. 

JITot*.— TVjtnd a Dwan froportiaiai. 

lit out of uie (idee of the base is to the homoiogoiu, or correspond' 
ing Bide of the other end, ao ia the ana of the bue to the mean pro- 
portional required. 

Exaraplt. — Required the number of aolid feet in i piece of timber, 
whoae buea are aquarea, each aide of tbe greater end tcing 1 5 im^es, 
nod eadi aide el the leaaend 6 inches; also the leogth of the perpen- 
dicolar altitude 24 feet, 

15 X 15 = 225, area of the boee. 
6 X 6 = 36, area of the top. 

Aa 15 : 6 -. : 225 : 90, mean proporUonal, 

24 &et = 288 inches. 



n find tit tarfaci of a ap/nre, or am/ legmml, 
NDlti|dy the cimunfBrauce of the iphov bj- ita diameter, vbidi 
will give the whole surface. 

Or, aquarelhe diameter, and multiply by 3-I4I6. 
Or, iqnare the circumference, and multiply by -3183 ; 
or divide by 3-1419. 
. JToftf. — fbr tkt tarfact of the tegment, or frmtnim, multiply the 
whole circumference of the sphere by the height of the pai t r*quire<t 
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Exampit, — Bcqnind tlu luparGciat of a globe wbooe dluneUr b 
34inGbea. 

Si X24 X 3-1416 = 1809'56ia square iaclws. . 

lb find the lolidily of a sp/tert, or gM>e. 
a diameter, BDd take 
e diameter by Uw d: 
take j of the' pivduct.' 

2. Cube the diameter, lUid multiply by ■ 5236. . 
- 3. Cuba the circniDfereiKa,aud multiply bj -1)1688. 
Eiamfie. — Required tbe content of n sphere, whose uis is 12. 
12 X IS X 12 X -52»6 = 904-T808. Coateot required. 

Jb jind the solidity of a hemisphere. 

Find the aoliditj of the sphere, aud half (he couteot will ba tint of 
the hemisphere. 

Note I. — Any sphere, or globe take the diameter of another am- 
tains/otv-ttm^i the luperfidei, or area of the other, and eighttimei the 
(olid nmtsDt. Hence the lapeifidea of qibirea are aa the aquarei, and 
the aolidity a> the oubci of their diametoa. 

Note 2. — ^lie cube of the i^ameter of a sphere Id Inches, multtplied 
by '00188, will give the Dumber el imperial gaihiu it toill coniaiu. 

7b find the lolid amient of a splmricai legmenl. 

1. From three times tbe diameter of the sphere, take double the 
height of the segment ; tben multiply the remainder by the square of 
the height, and this product by -5236. 

2. Or, to three times the square of the radius of the segment's bfrae 
add tbe square of its height ; then multiply the snm by the height, 
and the product by -5236. 

Example. — Required the cooteut of a spherical segment 2 feet in 
height, cut fh>m a epfaere'of 8 feet diameter. 
(3 X 8) - (2 X 2) = 20 
20X 2"X •623S s41'888onbiofeet. Content required. 

lb find the diameter of a sphere, id foUdUy being given. 

! Divide the ulidity by • 6236, and take thecube root of tbe quotient. 

Extanple.—ne aoUdity gf a sphere being 113-0976 solid inches, 
what will be its diameter? 

Msfi — ~ ^'^' ^^ ™^ "^^ °^ which is 6 inches, the diameter 
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IhfimilAttetighlofaairamholjitidiaineftrbemg'gieen, 
Tske 1 of the cube of the diameter, and | of that eighth, and the 
Eum of t£ue two quotients will be the treighl in paiiods. 
Or, as 64 ia to 9 lb., ao ia the diameter cubed to its irdght. 
Hxamplt. — Kequired the vdght of an iron ehot whose diantetn is 
3-5iiich«? 

3*5 cubed = 4a-8T5, cube of diameter. 

*3-875 . „.„ 6-359 
— = 5-359 ■ - ■ = -869 

5-359+ -669 = 6'028 pounds. Weight re([uired. 

Jb find ihtveigkl <^ a Itadm ball, il$ ditmitttr being ginm. 

Take J of the cube of the diameter, and fniDi it aubtract j of thii 
tbird, and the remainder will be the weight, nearly. 

Or, take j^ of the cu1» of the diameter. 

Example. — What ia the weight of a leaden ball whose diameter is 
3-3 inches? 

3-3 cubed = 35-937, cnbe of diameter. 

11-979 -3-993 = 7 -986 pounds. Wright required. 

7b jiftil the diameter of an tron akt. 111 tneight being gnien. 
Unltiplf the cobe root of the ahot't we^ht bj 1- 933 for the 
diameter. 

Pr. Cube root. 

42 3-4760, &c. 

82 3-1748 

24 2-8844 

18 2-6S0T 

12 2-2894 

9 2-0800 

6 1-8171 



To find the diameter of a leaden baB, t't> veight being given. 

To 4 thnaa tlw weight add half the wwght, and tJ, of half the 

weight ; and the cube root of this sum will b« the diameter in indies, 

Example. — What i« the diameter of a leaden ball, whose weight it 
8 pounds? 

8X4 = 32 ! = 4 ^of4 = -13. 

32+44--13 = 3G-12, of which the cube root la 3-3 Inch*, nearly. 
Diameter required. 



«-=■ 


Diameter. 


s-s 


6-684, &e 


iJ 


8-103 „ 




5-545 „ 


•5-038 „ 


4-401 „ 


t« 


3-999 .. 
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Tbfinit^e wt^ht of an froii A<ff, Of intiiior, and Mterior diomettr 
biiag giam. 

Take I, of ths d^creno* of tb« cabn of the eittml, and iatend 
diameten, for Um wdgkt of the iliell JD poand). 

gaoMpU, — What I* tfae wright «f a alKll-lrtMM eiterior diameter 
it IS'SS JDchea, and interior diuaeter 8'T5 incbea ? 

12-85 culcd = 2121-8241, 8-75 eabed=fl6g-9218. 

31 21-8241 - esg-sais = 1451-9022. 

£ of US1-9022 = 204-I73T pounds. Weight ret^aired. 

To find ih» qaaatil;/ of pourder a lAtl! v)iU amlail. 

Divide tlie cabe of the Interior diameter io holiee bj 5T'3, and tin 
qaetiwti will be tli* walgbt in poDudt. 

Or, maltiplj the cube of tb« diameter bj 11, and divide by 21 for 
tile qoantit; in half ounces. 

EmmpU. — How mwdi powdir wOl fill a ahall, wboee inteni*! 
diameter i> 7 inches ? 

7 cubed s 343. 

-— K 6 pooBdj nearly. Powder required. 

giEgn qvantitif of 

Multiply tbe weight in pduda by 30, and the «abe toot of tlit fro- 

dnct will be the side of the boi in inches. 

fxrnnpl;.— -Required the eids of a cubical boi to hold 50 pouiida of 

50X30 = ISOO th* cube root of which U U'44, which will be the 
ude of the boi io mches. 

3b find tie qaaaiUy ofpotaSer to fiU tkt chamber of a mortar, or 

Multiply the. content tf the ebamber ia iochea by 55, and divide 
the [«^uct by 1728, and the qaotient will be the qoootity of powder 
in poOnda. 

JVefa.— Tb* chamber of a mortar, or bowlber, la fenaal of ■ boKow 
ftvstnUB of a right cone, and of a hollow bem)a|Aere. 

fxiunpJe.— Required the quanU^ of powder to fill the chamber of 
_..,..... .......... .„ ...._, 9.5 ^Jia^ (lie diameter 
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Clie-SiiKba,and thekagdiDOSl-SiDt^M. FvbT^.SS. PlaU2. 

HKISRTS and DIBTAHOES, Bad PtUOnCAL OEOIfBTBT. 

The content of tb« dumber muel be fonnd ty Hading the eontwt of 
the bellolT fraatrnm i^ the ome, aOd that of th« bemfipbere (vM> 
pnaedtag rules'): whish in ilida eumple will be t99-aiil81S. 

Then — — = 31 pannds, nearly. 

lb find U« quantity of powder to fUa rectangvhr b«x. 

Diride the content (til., lengUixUndtbKdqitb) of the boi in 
indue b; 34 fiir ths poanda of powder. 

ExampU. — How moch powder will fill ft boi, tlie length being 
16 iadiea, tbo breadth la, and the depth 10 inchei 7 

- 15X13X10 1800 „„ , V, ^ 

— = -T-— = SO pounds. Knmbar required. 

To find the qmmtits ofpoader to fill a cyliKder. 

Multiplj the iquare of the diameter b; the length, then diride bj 
38*2 lor the poanda of powder. 

Sxanqile. — Hcrw much powder will the Cflinder contain, wbOce 
diaUMtcr ii 10 IndiM, and length 20 incliea ? 

= 52J pounds, nearly. 



38'2 
eof a ihell, to contain a gioen iceighi ofpotedeF. 

. and the cube root of the 

Exampie. — Required the diameter of a shell to contain 6 lb. of 
ex57'3 = 343'8, the cube root of which (s 7, the diameter required, 

ehcd lenath ,, _ -^ ,.. .. 

gaen aeight ofpo:vdi 
HoHIpt^ the weight In poanda bj 38-2, md divide the pniduct by 
the iqqare of the diameter in inches, for the iMgth. 

ExftmpU. — What length of a cylinder 9 hichei in diameter Will be 
filled With 20 lb. of powder ? 

20x38'2 „„. , 
-5^ = IHimehc^ 

To find Vie eaattnt, ami veight cf a pitct of ordncmce. 

Divide the length of the gnn into aa many lectJoiis aamay be firnnd 

necesMuy. Find the content of each (by preceding mlei) uid fronr 
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their nun mbtnct tha oiaUat of ■ crliodcr, wbate leagtii h matl ta 
that of the bun, utd iU diameter (qnol to tluU of the talibn of the 
ple« [ mnltiplT the diflerenoe (if it to a bran gnn) by S'0833, (if aa 
iron gun) bj 4-29S8, and the product will b« tia we^t in ooacm. 
jVirf*, — A cuUo fndi of pm melal wei^ 5*0&33 onncra. 
Ditto of c<ut iron 4-2968 ounces. 

7b find the content of a c<ali. 
Multjplj half the mm of the areai of the two interior circlei, viz. 



Exanqilg. — Required the rx 
diameter being 24 inches, lli le 
Interior leogtii 3D inches. 

24X24 X-7854 = 452-3904, ares oflargedrde. 

20x20X-T8S4 = 3I4-160D, am of small circle. 

"'•""+""'«' = 383.»75».l,.H.^. 

Then 383-2752 X30 = 1U98-2S6, the content; wUch beii^dirided 
bj 277^ (the number of cubic Inches hi a gallon) will gtte the number 
m gallons contained in the caak. 

Thus — — - — = 41-4725, &c. Kumberof gallons required. 



EPITOME OF MENSURATION. 

OP THE CIRCLE, CTLINDER, SPHEBE, ETC. 

1. The circle containa a greater area than anj other plitn^ figure, 
boanded bf an equal perimeter, or outline. 

2. The areas of cireles are to «ach other a> the ■qnarea of their 
diamelara; any circle twice the diameter of another contains ftur 
timeg the area of the other. 

8. The diameter of a circle being 1> ita circamfereiiaeeqaals3-1416, 

4. The diameter of a circle ia equal to -SlSSl of its circumference. 

5. The sqnare of the diameter of a circle being I, its area equals 
■7854, 

6. The square root of the area of a drde, multiplied by 1-12837, 
oquali ita dianteter. 

7. The diameter of a circle, maltiplled by -6862, or (he circnm- 
hr«aoe multiplied bj -2821, equals the side of a square of equal 
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8. The um of tbe aqoaie* of half the diord, and reraed (he, diTidal 
hy the reraed sine, the qaotieDt eqoiils the diaauUr of the correBpaod- 
iiig circle. 

9. The chord of the vhola arc of ■ ciicia' taken from e^ht timu 
Use chord of half Ut* ire, one-third of the nnmluder equals the length 
of the arc. 

10. Or, tile munber of direct coDtaioed in tha arc of a circle, mol- 
liplied by the diameter of the circle, and bj '008727, the product 
eqoal* the length of the arc in equal termi of anity. 

11. The length of the arc of the aecter of a drcle molUplied by it* 
rsditu, half the prodact it the area, 

12. The ares of tiie segment of a circle equals the ana of the eeclor, 
miniu the area of if trisugTe wiiou rertei is ^e centre, aod base equabi 
the chord of the eegmeat. 

13. The sum of the diameten of two concentric circles multiplied 
by their difference, and by '7854, equals the area of the ring, or apace 
contained between them. , 

14. The sum of the thickoeia, and internal diameter of a cylindric 
ring multiplied by the iqnare of ila thickneia, and liy 2-4ti74, eqaala 
ite soliditj'. 

15. The circumference of a cylmder multiphed by ita length, w 
height, equals its conrei lurfkce. 

16. The area of the end of a cylinder multiplied by its lo^, equals 
its solid content. 

17. The area of the internal diameter of a cjltnder multiplied by 
its depth, eqoal* ita cubical capacity. 

IS. The square of the diameter of a cylinder multiplied by its 
length, and divided by any other required length, the square root of 
the quotient equals the diameter of the other cylinder of equal solidity, 
or capacity. 

le. The square of the diameter of a sphere multiplied by 3-UIS 
equals its conrei surface. 

20. The cube of the dim»it*a' of a sphere maltiplied by -5236, 
equals ita solid content. 

31. The height of any apherical s^meut, or zone, multiplied by 
the diameter of the Bpbere,flf which H is a part, and by 3'141ti, equals 
the area,. or cohvoi aurfsca of the a^meotg 

22. Or, the hagk* of the s^m«it multiplied by the drcmnferenoi 
of the iphere of which it is a part, equala the area. 
' 23. The Holidity of any spherics] segment ia equal to three times the 
square of the isdiue of its base, plus the square of its height, ai ~ 



of the radii of its two ^s, and one-third the cquare of iU height, 
multiplied by the height, and by 1-5708. 

36. The solidity of the middle zone. of a s[diere equals the sum of 
the square of either end, and twv-thiids the square of the height, 
multiplied hy the height, and by -7851. 
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V>. Tb« apadty of a erlinder 1 ftiot fa> iiUMter, ntd I fint in 
ItagQi, fqnali 4'8fl5 iinpeHal gdloo*. 

37. Im capacity of a cvUoder 1 inch ia diameter, and 1 toot in 
Im^Ui, (qoah -031 of aii liaperlal g;>Ua[i. 

38. The tapadtf o( a ejtiDd«r 1 inch In dlmater, and 1 inch ia 
IfDgth, equals -00283! of an imperial gallon. 

29. The Mpadt; of a ij^en 1 fcot In lUaaMer, (qtda 3^3 in- 
perial ^km. 

30. The capidtf of a sphere 1 Inch in diwwUr, eqnali -001388 of 
iin imperial galkni. 

31. Hence the tajmdtj of mj other eylioder la Imparial gilloni li 
vbtained by TanltlpIyiDg the eqiiara «f its HaBteUi bf iu Icngtb; or 
Ihe eapaci^ of uij other •phere bj tfae tuba of i& iKaiiMto', ud bf 
the number of imperial gallous contaiDed at above in tb* imitj ot its 



OF THE BQDARE, BECTAHQLE, CUBE, ETC. 

I. The tide ofa ■qnarc eqnali tbcsqnan root of its nea. 

3. The ires of a iqoan eqoala the «]nin {^ me of its udea. 

3. Th* disgmul of a iquare equals the square loot of tvioe Uk 
■qoare of iti tide. 

4. The dde of a square ia equal to the aquare not of half the iqQare 
of ita diagonal. 

5. The side of a eqaare, equal to the diagonal of a ^n iquan^ 
contains double the area of lha gi*eo •qnan. 

6. The arts of a rectangle eqoali Ha length miihi|lied b; ill 
breadth. 

T. The length of a rectangle equal* the area divided bj the breadth] 
or the hndth eqnals the ana divided by the length. 

8. The lide, or end of a rectangle, equals the sqnaie root of th« 
Bnm of the diagonal, and oppoaile sida to that required, multiplied by 
their difference. 

9. The diagonal in a rectangle eqnak the square mot of the saDt of 
the squares of (he base, and perpendicular, 

10. Tba adidity o( a cube equals the area of one of iti (id» 
multiplied bf the length of one of its edgea. 

II. The edge ofa cube equals the cuU root of Ita sididity. 
13. The oipad^ ofa ia4Ddi cube equal* 8-293 gallma. 





No.ofSidM. 


Hames. 


Bartusa. 


SoUda. 


8 
13 
90 


Heitahodnin . 
Octahedron . . 


1-7320508 

«• 

3-4641016 
en-6»7788 
. 8-e60l»40 


0-11T8SI8 

fr4714WB 
T'l!e31l89 
»'I8169» 
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Tbe tabnlar aar&ce multiplied by tbe aqiure of Ihs Hutu edge, (he 
product equals the snrfaee reqaind : 

Or, tbe tabulv uliditf, multiplied b; tbe cube of the line»T edgr>, 
the product li the loliditf required. 

OF TBIliraLGa, POLTQOBS, ETC. 

1. Tbt compleraeiit nf an augle in Its defect fram a right iingle. 

2. The lupplerpeat of an angJe is its defect from two ri^t auglei. 

3. The sioe, tangent, and secant of sa aogle, are the cosine, cotan- 
gent and cosecant ^ the complement of that angle. 

4. The hjpothennse of a ri^t-iogled triangle being made radii, ita 
Bides become the linca of the opposite angles, or tlie cosines of the 
adjacent angiea, 

5. The three angles of every triangle are equal to two ri^t angles ; 
hence the ohilqaa angles of ■ right-angled triangle are each other's 

6. The sum of the squares of the two gireo sides of a right^ngled 
triangle is equal to the iquare of the hypotheniise. 

7. The dilfereDce betvreeeu the aqoaic of the hypothenuse, and gi^eu 
aide of a right-angled triangle is equal to the square of the required 

8. The area of a triangle equals half the product of the base multi- 
plied by the perpendicular height ; 

9. Or, the area of a triangle equals half the product of Che tno 
aides, and the natural aine of the contained angle. 

10. The side of any regular polygon multiplied by its apothem, or 
perpraidicQiar, and by (he nnmher of its sides, half die product is the 

TiAle of the Areoi of regular polygotia lohoie tides are mflj. 



polypm. 


Bld«. 


Apoltiem. 


Ana. 
when side Is 
one er oniff. 


Interior 
angle. 


Central 


Triugle . 


S 


0-2886751 


O-*330m 


60 


120 


Square . 


4 










Pentagon . 


5 


O'6S81910 






72 


Ueiagon. 




0-866025* 


2-5a80762 


120 




Heptagon. 


7 


1- 0382607 


3-633312* 


123 3*1 


51 25] 


Octagon . 


8 


1-2071068 


4-828127 1 


135 0* 


15 


Nonagon .' 




1-3737387 


6- 18182*2 


140 


40 


Decagon. 


10 


I-53J841S 


7-6912088 


114 


36 


tJndecagon 




1-7028*36 


9-3656399 


147 16,^ 


32 43ft 




12 


1-8660254 


11-1961524 


150 O" 


30 
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r yi-l.TH SFJl, CONEB, J'BUSTBUIIB, BTC. 



2. The product of Iht two aia of an ellipte multiplied bjt -TSSl 
S. The cDTTe aurface of a cone is equal to half the product of lite 



4. The BoUditj of a cone eqnals one-third of the product of tta late 
multiplied by its altitude, or height. 

. 5. The squares of the diameten of the two ends of Oie finsdiiin of 
a cone added to the product of the two diameters, aud that sum mul- 
tiplied hj its height, and bj -2618, equate its >otidit]i. 



(, Google 
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PART XVI. 
TRIGONOMETRY. 

Plane tnganometry treats of the relations, aod calcnUtions of the 
sides, and angles of pliue bianglea. 

The laiarare of an angle is an arc of any circle CDntwned between 
the tvo tices which torm that angle, the angular point being tim 
centre ; and it is estimated by the number of degrees conbuDed in that 
arc. Hence a right angle being measured by a quadisnt, oi quait«r 
of a citclc, is an angle of 90 degrees. The sum of the three angles of 
every triingle is equal to 180 degrees, or two right angles ; Uierefore, 
in a right-angled triangle, taking one of tbe acnte angles from 
90 degrees, leaves the other acute angle ; and the sum of Ihe two 

angles in any triangle, taken from ISO degr" ' ■"■- "■'-■ — '- - 

or one angle being taken from ISO degrees 
two angles. 
Definitima. 

The Svu of an arc is lie line drawn from one eitremity of the arc 
perpendicular to the diameter of the cii-cle which pattes through the 
other eitremity. 

The Versed line o/ an arc is the part of the diameter intercepted 
between the arc, and its sine. 

The Swppimwnt of an arc is the diflerence, in degreea, betweai the 
arc, and a semicircle, or 180 degrees. 

The Complement of an arc ie the difference, in degrees, between the 
arc, and a quadrant, or 90 d^tces. 

The Tangent of an arc b a line touching the ctrde in one eitremity 
of that arc, continued from thence to meet a line drawn from the 
centre through the other extremity; which last line is called the 
Secant of the same arc. 

The Coaitie, Cotangent, and Cosecant of an arc are tlie sine, tangent, 
and secant of the complement of that arc, the Co being only a contno- 
tion of the word complement. 

The sine, tangent, or secant of an angle is the sine, tangent, or 
seomt of the arc by which the angle is measured, or of the i^rtfa. 
Sic, in the same arc, or angle. Vide also DefniiioBa, PRACTICAL 
GiM3tT,TKT,p<ye 311, 

There are tmo Methodt of resolving iriaagtet, or the cases of trigo- 
nometry — Til., Canstruotion, and Computation. 

lat method. — The triangle is ajostructed by making the sides limn 
a scale of equal parts, and laying down the angles Irom the protractor. 
Then, by measuring the unknown parts by tbe bbhk scale, the solntion 
will be obtained. 

2nd method, — Having slated the terms of the proposition, resolve 
it like any other proportion, in which a fourth term Is to be found 
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from Ihm |inn tcmis. by mnllipljtng the ucond ud third terms 
togetb«r, Mid dJTidiDg the product bj the lirst. 

Jtoti. — Every triangle hw ui p*rt*— rrii. three sides, sod three 

Miglee ) and, in eveiy cue in trigonontetrj, there must 1m gireo three 

of these parts to find the otber three. Alio of the three parts that 

■ are giren, one or them at ieait mnet be a tide ; becauae, with the same 

snglcs. the wdea may be greater, or len, id any proporUon. 

CoTt^mtation, 

Can 1. — Whtn a aitfe and ita opposite angle are too of [he gmeu 

The sides of Hiif trisnj^te hnring the sairie propartion to each otlier, 
as the irines of Hieir opposite imgles ; then — 

As any one side, is to the sine of lis opposite an^e ; so is any other 
aid", to the sine of its opposite angle. 

7b jfnd on rtngli 
giTen sn^ej and, ( 

Com 2.— Whea itoo sides, and thgir contained angle, are given, 
Ai the «um of the two sides, is to the difference of the sides ; so is 
the lAngent of half the sum of their opposite angJen, to tie tangent of 
bdf (be difference of the nn» angiet. Tboi by adding bsif the sum 
to half the difference the greater angle will be ascertained ; and bv 
subtracting half the difference from the half sum the lesser angk wifl 
be detanniDMl. All the angles being consequently knows, the side 
reqaired will be found, as in Case 1. 

Case 8. — Wien the tlu-ee sides of a triof^tf are given, to find tAe 

Let fiH a perpendicular from the greatest angle, on the opposite 
side, or base, dividing it into two Begmeols ; and the whole tiiangie 
Into two right-angled trixngles: then the proportion will be — 

As U>e base, or sum of the segments, is to the sum of the other two 
^des; Eo Is the difference of those sides, to the difference of the a%. 
ments of the bases : then add half the di^reoeR of Che segmeota to the 
half mm, or the half base, for the greater segment ; and subtract the 
mne for the less segment. Hence, in each of the two right-angled 
triangles, tbere will be known two sides, and the right angle opposila to 
one of them, consequently the other angle wjll bt found by tbe method 

' Case i. — Wlsn in n righi-angled triangle, one side and ii* at^les 
areginen, b> find the oiJier side, or tlie AjjwWsnuM. 

• A«radiBs(i.B.,siB«of 90°, ortangentof46°), is to thegiveasidej 
■0 is the tangent of ita sdjaoent angle to the other side : ana eo ia the 
seeant of the same angle to the hypothenute. 

DaBFtrii TasoREiis, tint coneLLAUea, 

1. When one line meets another, the ■si4[lee, which it makes on the 
s»mo side of the other, are together equal to two right angles 
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2. All the anglei, wlilch cin be made at anj' poiot (bj any number 
of lines), on the same side or ■ right tinF, are, when taken all together, 
equal to two right angles : and, aa all tin angles that can be mada, on 
the other side of the line, are also equal ta (wo right anglce ; therefore 
all the angles that can be made quite round a poiul; t^ suj munber 
of lines, are eqnal tofeor right angles. Hence also the whole eiromn- 
ference of a drcle, being the sum of all the asglei that cau be made, 
about the centre, is the manure of four right augles. 

3. When two lines iuleiaect each other, the opposite augles are 

4. Wheu one side of a 'triangle is produced, or extended, tbe out- 
ward angle ie equal to the aum of the two inward oi^ioiite anglei. 

5. In an; triangle, ttte aum of all the three angles is equal to two 
right angles (180°). Hence, if ime angle of a triangU be a right 
aogle, the sum of the other two angles wilt be equal to a right angle, 
(900). 

S, In any qnadrilaferal, the sum of all tlut four Inward angles is 
equal to four right angles. 

' 7. Id any right-angled triangle, the square of Uie hfpotienuie (or ' 
aide opposite to the right angle) it equo! to the sum of tiie squares of 
the ouwr two sides. Therefore, to JituI the hypotA^itax, add together 
tha aquans of the otlier two sides, and eitract the square root of that 
■nm : and to find one of the other gidea, aubtmct from tbe square of 
the hypotheoDse Uie square of the other gireu side, and extinct the 
square root of the reminder for the aids required. 
8. cosine = V CI - aiu.') 
10. cosine -t- sine = cotangent. 



Thus, we may, instead of dividing by a sine, multiply 1iy the 
cosecant ; Instead of diTiding by a tangent, multiply by the cotangent 
of the tame arc ; and so of others. 



1. (hypoth.)' = base* + perp.* 

2. base* = (hypoth. + perp.1 X (hypoth. - 

3. perp.' = (jiypoth, + base) X (hypoth. - 

4. perp. = base X tan. angle at base. 

5. hfp. = b»e X tea, angls at base. 
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). jwrp' ^ '>*** — **"■ o^l* ■* l>**^ 
r. base -(- perp. = tiu. taig]e at vertei. 
). bjpoth. -t- taw = MC angit at ban. 
I. bjpotb. -4- perp' ~ *^- <osl< >t nrUi. 
). baie •»• bfpoth. = cosine angle at base. 
I. perp. -t- b^polh. = sine angle at base. 



"In all the more daborate, and refined .operations of trigonometrj, 
it ii not only dfsiiable. bat ntcetsai; to etnptoy some of the larger 
logarithmic tables, both to tare titoe, and to ensure the leqaiaite 
accnraej' in the resnlts. But in the more ordinary operations, at io 
those of cotnmon inrTejiDg, ascertiuning inaccessible heights, and 
distanoea, reconnoitring, &c, where it is not Teiy nsual to measore a 
diitance nearer than vithiu about its thouundth part, or to ascertain 
■o an^e nearer than within two or three miiiDtes, it is qnite a useless 
labour to aim st greater accuracy in a nnmericsl reeult. Why ooin- 
pato the length of a line to the fonrth, or fifth pUra of dedmsla, wheD ' 
it must depend upop another line, whose accurac; cannot be eruured 
beyond the unit's place ? Or, why compute an angle to seconda, when 
the instrumeDt employed does not ensure the angles in the data bejrond 
the nearest minute 7 In the following Table are brought together (he 
ttatural sina,and Bosinei, &c., to every degree in theqaadrent,and this 
table will be found sufliciently eiteiisiTe, and correct for the Tariooi 
practical pnrpoaea above alluded to. The requiaite proportiona must, 
it is trae, be worked by maltiplieation, and diTiaion, instead of bj 
logarithms. Tet thia by no means involvea such a disadvantage as 
might seem, at first sight. For when ibe measured lines are eipressed 
by three, or at most, tbor f^(urea, the multiplications, and divisiona 
are performed nearly aa quick, and in soibe cases quidcer, than by 
logarithms. Then as to oocuracy, even in cases where the compater 
will have to take proportional parti for the minutes of a degree, the 
result may usually, if not always, be relied upon to within about a 



in U ilitaiT Si . ^ 
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" TtH followlns niefnl appKcaUon of TrIgonranetiT. bj- means of tlie nanial 

, — . .. ... ■--«— fnnn an terlvnmnberor thai valuable perioillcal, 

.' and wUI be fomid partloilarly suited to the 
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i. TABLE OP KATURAL lUIBB, OOSIHFA TAIKIKBIS, COTAHOBBTB, 
SECANTS, AND COSECANTS, 

(0 atrt/ Degree of tAe Qaadratii. 



D^. 


a»«. 


CoriDa. 


TmgmW. 


CotingMiU. 


a«.u. 


o»«.u. 






■«3<M 

'DiaM 


■Mies 

■»»MB 


•MHWd 
■DMSl 

■«se»3 


InBDlU. 


l-OOOOD 
l-ODMl 

I'0V3ei 


InflDlU. 
u;33M 


N 




■10«3 
■1GM3 


■»46a 

■»»J6fi 


-ll«e4 


(■87128 


l-OOMl 

1-00983 


S-J»Bt7 


ll 




■MM6 


■Mi»3 


■1»438 

■33087 
•24*33 

•mm 


8- 13106 


OlSIl 

■oawt 


I'Bons 

4-133M 




■= 


'MM 2 


■M4W 

•3S3»T 


3-48711 


1-04030 


3-13007 
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■41533 


a-6060B 
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ri«6«3 

1-30021 


1-18819 
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to 
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■jseo* 


■IMM 

■TBIM 
■SMtS 


1-2S4BO 


1'2S3I4 
I 30C4I 


I'&BBOl 
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•M4M 
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■sww 

■M»40 
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J-^3 


l-SJWl 
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1-41431 
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T«ia«u 


Cowcuita. 


BWMlU. 


D>9. 
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" Tlie preceding table ii m amm^ Unt lor aogin ant tu»eiing 
45 d^na, Um aine, and maJDe for icy DDmber of degreei will be 
fonad oppofliie tA the propoeed munber in the leH-bind columa, aiHl 
in the colomn under tbe appnipriaCe vord. When Ibe luuBber ot' 
dcgreea in the vn, or uigle, eiceetla 45 d^rees tb&t nambar miut be 
found in th« right-h«nd column, >nd oppceite to it in ths coluBin 
indicated bf the appropriau void at the bottom of the table. Tbna, 
the line, and cosine of 3G dt^rees are •5S7TB,uid -80902 respectirely; 
the tangent, and colnngent of 62 degrees are 1-88073. and -53171 

napediTfilji theradluiofthe tab ™ ..■ 

proportional parta Tor minutes c 
parti of the table where tiie differe 
&B., run pretty nnifonnly, Snppoae n 
20° 16'. The Bine of 21 degrees ii • 
•34202 ; Ibeir difference I« 1635. This divided bf GO girea 27-25 
for the proportional part due to 1 miuDte, and that again multiplied 
by IS girei 436 for the proportitmat part for le minntes. Hence the 
turn of -34202 and 436, or ■34e3g,is very nesrlr tlie sine of 20O 1<>'. 
Bat the operation maj- olUn be contraded bj recollecting tliat 
10 minuto are ), 15 minutes are J, 40 minute* are j of a degree, and 
*o on. Obeerve, also, that for oosinea the results of tbe operations for 
proporticHul parts are to be deducts from the ralue of the reqoired 
trigonometrical qnantitj in the preceding degreet" 



to the detennination of Heigbts, and IHstaBces. 

Exaaplt 1. — HaTing measured a diitance of 200 teet in a direct 

horiiontal line Irom tbe bottom of a ateeple, (kt u^e "f elevatiim of 

ita top, taken at that dietance, was found to be 47° 30', from beace 

it |9 required to find the height of tbe ateepja? . 

Bf deducting 47° 30' from 90°, tbe angle opposite the ^Tca aide 
wiU be fomid (42° 30'), 
Then by Case 1. TRiooaomiTRT : — 

As aine ^ 42" 30' : 500:: sine ^470 30'; 

Or -67556: 200:: -73723 : 208-2, &c., hrigbtnqtOred. 



The triangle is conitracted bj making tlie nde from a seals of eqaal 
parts, and kiying down the angles from the proljactor. Then b? 
measaring tbe nnknown paila by the none scale, the aolntioD will be 
obtained. 

Esoampla 2. — Being on tbe side of a rirer, and requiring Ibe dia- 
tiuioe to ■ hooss on tbe other side, 200 yards wov measured In a 
Btnlght line hy the aide of the river, and at eadi end of this ban line 
tbe angles with the house were 6B° 2', and 73° 15'— requited tbe 
distance from each ecid of the base line to tbe house ? 

2' + 73° 15') subt»ct«d fl-om 
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TBIQOSOUBTRT. 



Then bj Ciat 1. TBioonoMEiRr : — 

A« due /. 38° 43' ! 200 : : sioe ^ 88° 2' 

•62544 : 200 : : -92739 : 296-5 first diiUmre roiuitsl. 

As line i 38" 43' : 200 : : siue /. 73° 15' 

•62544; 200:: -85753 : 3061 BwwnddLstancereqair*!. 

Similartj to tb« preceding ciamplei, HEianTa, akd DisTAKCEa toaj 
be rapidlf (awl fbr militarj purposes, gnffidenU; aocuratelj) com- 
pnUd In tile 6eM, bj meaiu of &t foregoing trigoaooMtriai) lable. if 
proper atlenlJoii js paid to the principles br which the unkDown angles 
of triangles mar b« ascertained ; a base line, and reqiuNle angle, or 
angles, havtog been given. 

It will, however, be necosaary to nae advantageously the methoda 
in Cases 1, 2 (pidt TbiooNohetby), and alio the pixtpertin id the 
subsequent theorems, and corollaries.* 

TiBI.B, 

thamng the rtdvctim in feet, and dt<xmals ttp<at 100 feel, for flit 
fotloaing anglet of eltnatim, and depraufmt. 



Angle. 


BedncUon. 


Angle. 


Eedoctioa. 


Angle. 


BMucllim. 
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38 
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1 
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10 30 
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11 
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84 


17 
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01 


17 30 
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19 


18 




90 


630 


-65 


12 30 
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37 


18 30 




17 
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■76 


13 
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56 


19 




44 


730 


-86 


13 30 




77 


19 30 






8 


■98 


14 


S 


97 


20 




08 


830 


1-10 


14 30 


3-18 


20 30 


6-33 1 



The re^nction for 100 feet (fimn the above table) multiplied by the 
number of tima 100 feet measured, will give the quantity to be sub- 
tracted from the measured length of an inclination, to reduce it to a 
horlEontal pocitioD. 



HCLVpnO SKnCHIKO TH TUE FlILD, PUK DlUWll 

3B, Sic" by Ltenl.-Colonel Baill Jectwn. « 
rvejlag bainuneBt, uid the rlglii adaputlua 
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fuming tht rate of inc/matibn of inclined planes, for the foliomng 







angle, of eU»dion. 
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38 


445 


13 
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SORVETING, AND EECONKOITRINQ. 

HBiaHTS, AND DQTAIICES. 



Thex 



l«deteni 



in of hdghto, and distaDces of objects being 



required la vsrioai milituy operatioDi, espedallf for tbe posit 
batteries, the following methMS for their attainment will be found 
naeful, wben tlie requisite instruments are at hand ; bj frequent prac- 
tice, the eye should, hovever, be enabled to determine, Btarty, either 
the Itdght of, or distance from toj object. ' 



l^^JY MBAHB OF A "PW 

ta aaeerlain flu /teighl of an object. 
When the seitant is used for taking the height of objects, it is to be 
bald vertically, and tbe quicksilvered part of the horizon giu) will be 
OQ the left hand of the observer, or on the left part of the transparent 
glass. AllitudM are meaaund in the same manner as horiiontalanglee, 
for if we conceive the boriionlal triangle ABC (riife Plate 2, ffg. 2, 
paga 263) to be raised on Its base A C with the angle C Beit to the 
obwrver, then the perpendicnUr A B becomes the height of the object B ; 
and supposing the object to stand on a horizontal plane, then the ground 
and the object foi-m the right angle at A ; therefore, if the olgect ig 
acceaable, the seitant need only be set at any of the angles nwntioned 
fcr distances (ride Art. DwTiHCBS), and walking Udtward on the 




c.j«™(, Google 
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(, Google 
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lisA A C UDtll the top of Uie object ia brought domi to tlic height oi 
the obaerrer'i eye from Uie grauiid, then tbe disUoca from where the 
observer bUdiIs to the object will be in Uw wme proportion to iti 
height B£ the bsK wu to the distance. Then add the height of the 
eje from tlie gTOUDd, and the height of the object will be sscertuned. 
If the object is not accesaibte, the angle miiit be taken, and calculated 
bf trigonometrj. 

3. — B7 MEANS OP A POKTABLE BABOMEIEB, ASS THBRMOMBTEK, 

to aturtam tht height of on otjtcl. 

ObscTTB the altitude (B) of the meronrial colomn in inches, tenths, 

tind huudredths, at the Iwttom of the hill, or other object, the height 

of which is required. 

Obserre, also, tlie altitude (b) of the mereanal column at the top ot 
the object. Obnrre the temperature on Fahrenheit's thermometer at 
the times of the two tianimetricBl obBerratiDiu, and lake the mean 

B— b 
between them. Then 55000 X g— r = the height of the hill in feet, 

for the temperature of 55 degrees on Fahrenheit. Add ^ of this 
result l<a erery degree which the mean temperature exceeds 55 degrees, 
and subtract as much for eTer; degree btjow 55 degreei. This will 
be a good approiimstion when the height of the hiU is below 2000 

to mtamre the height of an iaiKCeatSile otjei^. 
iPlatt, SvBVETOO, Am BtoonioiTBim, e^, 1.] 
Place founelf at ■ conveoieDt distance from the object whose height 
is required, taking care to hare a good base line to the second ataticHi, 
Hold the protractor vertiodlf, with a steady hand, the tube side 
appermost, and bring the lap of the object in a line tcith the centre of 
the tabe. Allow the arm (or index) to Tibmte fieelj, and, when 
steady, note the angular height of the object (shown by the edge of the 
Index on the maigiDal scale of dugrefe). By the aid of points taken 
through the tube, or by pickets, then pace, or meuiire a base in a 
direct line from die object ; and, when arrived at the second station, 
again note the sngnlar height of the object. 

Set off the angles, and;;draw the respectite lines, which, by their 
intersection, will determine ILe height of the perpendicular, lo which 
the height of the protractor above the ground must be added for the 
altitude of the object. By using the scale of the measured luise line, 
the height required will be ascertained, or it may be calculated by 
" Tbioonometey, without LOOAHiTHua." — Page 338. 
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3b taaoMre Vu htfg/a of <m amembit oijtot, 

[PloM. SiriTiTDra, uni Bnomomno, J>V- !■] 

At an approprute dUUnce frnm tLe object, taks its uigulBr bdglit. 



xnallier line &t tJ _ , , , 

dicular ; the intencctioa of tbesa lioea will deUnaine Uie altitudfl of 
the objecL 

To m«oji*"« tt» tvriical height of a hill, or mountaat, 
IP^. s. Flail, BoiTiima, ahd SRcoHBorraiBO.] 

From a statioD a short distance from the hilt, take, and note dowa 
its angular hdgfat ; tbsD nicet a rear poation for a baae Hue, n^i^ the 
tube of tbe protract«r to inaare a mwgbt dirsctioo ; proce^ to the 
Tcqniaite distanca no thabsN, and agvn Dots the altitude of (Ik hill. 

Comtmction — 

The tDtersection of linea dravn from each end of the hue Hne, at 
th« soglet found, will detmnine tlie altitudej the perpeudicDlar he^t 



To meamtt th» altitiide of a tnoer, fc, on a height. 
{Kg. 4, Plait, SoBTnoui, aid RiooHinHTBiiro ■] 

From the fint station, near the base, take the altitude of the hill, 
and alio that of the tower above it, and nota down these angles ; pro- 
ceed Co anotfasr atatioo in a >tni|^t line irHh the fbnwr one, measuring 
it> length, and a^n ohaerr* th* ai^Ur height of ih* hill, and alio 
that i^tha top of tba tower. 

Similarlj to the preTioualf deKribed mode, aMcrUio, first, th« height 
of the hill ) HiaNid, the height of tho hill, and tower ; deduct the first 
calculation from the lecoud, whidi will leaTo the height of the tower. 

In nil the foragoinE eases the heights mif be correctly ascertained 
by trigonometrical odculationi (vide Trioohoketby, withodt looa- 
BITHtU, page 338), 

4. — BV THE SHADOW OP THE OBJECT, 

to amtriain the height. 

Set Dp Tertlcally a staff of known Icaigth, and meantre the length of 

Ita shadow upon a horiiontal, or other plane ; maiaure also the length 

of the shadow of the object of which the altitude Is required. Then, 

bjr tite property of similar triangles, 

As the length of the Uiadow of the staff 

is to the altitude of the staff, 
so is the length of the shadow of the object 
to the altitude of the ol^t. 
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5. — WHES THERE IS NO BHADOW, 
iojacertain the height, 
Piace B staff (eqiul in length to Ibe bdght of tfie observ«'a eje) 
TertJcBllf at such b distance from the Ibot of the required altitnde, 
that the obBerrer, biTiag laid himeelf upon hiB back, with bia feet 
against the boltotn of the stick, may >ee the t«p of the staff, anil object 
in the' ume line. Then, bj eimilar triangles, the height maj 1m 
readily ascertained. 



to aacertain th^ height of an object, the distance being known^ 

Lbjt the ggn for the top of the object the height of which it 

Teqniied, Oko raise the tangent scale until the top of it, and the notch 

on the muizle are in line with the bottom of t^ object: then, by 

simitar tnangles, 

As the length of the gtin 

ii to the length of the raised part of the tangent scale, 
sr> IS the distance from the gon to the object, 
to the height required, 

7. — BY MEANS OT TWO PICKETS, 

to aso^rjain the height of an object. 
IVidc 39(1 flatt, Hbghib, ahp DmAVOB)^ JV- 1-] 

Let two pickets C D (4 feet), E F (6 feet), be placed with their 
bases in the line C A passi^ tlnvt^h A the hdght requited, and moie 
them nearer to, or farther from each other, tmtil the Bummit B of the 
olgect is seen in the same line as D, and F, the tops of the rods. Then, 
by the principles of mmilar triangles, 

AsDH( = CE) ! FH :: DG(=CA) : BG. 
To which aM A = D for the whole hdght A B. 

Thoe. anppoaing C E to be 6 feet, F H 2 feet, and C A ISO feet, the 
proportion mil be. 

As 6 : 2 : : 150 : ») feet. 

Then 50 + C D will be the altitude required. . 

DISTAXCES. 



to find tite distance from an oijeof, idieat height i> hiOBm. 
Let A B represent the height of the object ; C jour station ; and C B 
the distance to tie fonnd. 
Take the angle B C A with the seitaat,* and note it in minutes ) 

• Oi BecetiiMltiJn( pntnctoi. 



[past Z7I. 




it multiple. 
Thig method reqaim no table of ndcs, &c., th< Dumber of m 
ia tlie angle bejug and inatead of tiie une. 

2.— «? KBAK3 or A FOaSBT nxTAlTT, 

to nauurs maccranMs fldtancM. 
iMd fl 
be held b. 

Uppannoflt, or above the trfuupareDt parL 

To nKBrtain the diitimca A B (oirfi Plaie 2, J^. 2), obtain, by 
obierrBtion, the direction AC perpendicuUr to AB, which ia thu> 
peribnned : — Set the instrument at 90°, and place youreelf at tbe 
point A, with your right towards the poiat B ; ^en look throagh tbe 
aeitant, and dired a picket to be placed in the line A C at 100 yanlB, 
or feet^ from you, bo that tbe point B will appear right above it. 
Then wt the leitant at 45°, and walk along the line towards C ODtii 
jou bring the points A, and B to coincide ; the baae and perpendicular 
will then be of eqnal length, and A C being known, or meaiured, the 
distance A B wiU al» be aacertained. But if yon cannot walk far 
enough t " ' .-.-"-.'. > . " 



gh to find angle C i5°, God It equal to 63° 26', and then 
= 1 AB; atria's*' = JAB; at TS*" 58' = i AB ; at 78° 41' 
A Bi at 80032' = JAB; at 820 52" = ( AB; and at 84° 17' 

the diatance will be ^ A B. 
Should the oljject be for dbtadt, it will be necesiary to take a 

long base, and the aide AB muat be calculated, tberefore, by tri- 



3, — BY MEANS OP THE PBISMATIO COKPAeB, 
to meaiare inaccenihte datance). 
Having filed the initmment to the Bland, place It orer the station- 
point, apreading the legs so u to give aufficient fimiueai, and obaarTing 
that the card is level enough to allow it to play freely ; raise the 
prism by means of the slide, until the diviaioaa of the compaas-card 
are distinctly seen ; theu toot through the alit, and turn the boi round 
until the thread biaecis the object whose distance is requirsl ; allow 
tiie card to settle, and the diviaon on it, which coincides with the 
thread of tLe vane, will be tla admuth, or bearing of the object, 
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reckoaed from the north, or Nrath point of the oeedlf, when the («rd 
U ditided into twice 180 de((ree». The angular di«t«n;e between »nj 
two abjecte will, of oooree, be the difference of Uteir tieariDgs ; tliiu, 
suppose one to bear 15° N.E., and tbe other 165° S.E., the angolar 
distance between them will be 150°. 

In militarj sketching, the compass is ofUn supported merely by the 
hands, using the little spring to dieck the ribrations of the card, In 
windy weaUier, the mean of these rilirations mnat be talcen li>r the 
bearing sought. 

The directions for Surveying, &c., &c., by meana of " The Recon- 
noitring ptotractor," apply similarly to the " Pr^smaUc compais." 

4. — BY MEIHB OF " THS RECONNOITBINQ FBOTBACTOB,'' 

to aicertam i&e distance from inacceuibU cbjecU.' 
Zltale, ScriTSiDie, amd Kioobhoitubq, Fig, SJ 
Select K good position for a base line ; fii the piotrador on the 
tripod at tbe first statiou, placing the iutrumeiit in a direot liae 
between the Hret statJon, and the point seiecEed for the second station. 
Direct the index consecutively at the objects, tbe relative distanoes of 
whidi are to be ascertained, and note correctly their respective angles. 
When the object is above the horizontal line, the siiding-eight must tte 
anfficiently raised to take its bearing ; and, should the object tie below 
the level of the protractor, its angle okay be taken by observation 
through tlie upper holf^ of the near sight ; or the feet of the tripod 
may be adjusted, by raising, or sinking them in tbe ground, so that the 
index may be correctly directed to the object. Then proceed to the 



• 1. The Reconnoitring protractor la not inlendfd tosupplj' 1»» place ol (be 
TbeodoUle. or other expensive Instramenls, when veiy great aauwT la 
regnlred In snrveyli^ or in trlgoDomelrkal olieerietiags ; bnt. in tbe baitds ol 
oB&en Bctastomed Is the use of It, liearli^ may be rapidly taken, hetgtals and 
distances aocerlaiiKd, roads traversed. &c., Hic, wllh sutOdent accuracy for a 

Tbe protriclor bas a tripod, on wlilch It is to be steadilr Died Ibr taking 
augtea, Sic. ; bat the instrument can neverUieleBa be used wiUiont the trtpad j 

the protractor sIode. especially if ihfj are able lo measure, or (alciilata the 

3. A Burvej, 4c., may be very rapidly takenln the Held, by laying araHirg- 

Kper DO the face of the protractor. und«r ihe mai^nal scale, udnR It firmly 
means of drawiog.pioB in the sidea, and using, at the Bret eiatioo, tbe edge 
oi the indei SB a ruler tn eel off on tbe paper, at onco, by observation Ihrongh 
the righls, tbe angles of the objects vbLwe dlstince is reqolred ; draving a base 
line parallel to tbe Lube side uf the iiutroment, and aL» Uqfb al tbe angles 
fbund. At tbe second Btatloo, tbe paper toast be moved a few inches tovards 

lioea are to be produced until tbey Intersect tlioBe dravu it thb tint station : 

the indeit for the length drawn for tbe measured bsae line, as well as for the 



NxinnottTtng prot 



71. Elliott, 3D, Stnnd, London. 
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MOMid lUtiAB, mMnmng, or carefnlljr pacing On biiH lura. at Uia cod 
of which fix th« protractor in a ttnughtliiMMtwMD Iha two statioiu; 
direct tlie index at tha oljeoti preiiouily mlcd at th« first ilation, 
taking their respNtira angles aa bdiire. 

Contraction — 

Dm* the bus of the length required, acoording to the scale ; from 
cai^ eod of which set olfthe aagle* found, and draw tlw lints reqaired; 
"le intersection of these will determine the potition of the several 



to atcertam tie distance frimi on i^ert. 
Take two pcketa of unequal lengths, drire the shartcst into the 
Eionnd, sBf close to the edge of ■ rave % measora soiue paces back from 
it, and drire in the other, till jon find, by looking OTer the tops of 
both, that jara sight cats the oppoaile bank. Pull op the lirst picked 
ineaanre the saoie distance trom the second in aaj direction the most 
horicoDtnl, and diire it as deep in the ground aa before. Then, if yon 
look over them uaia, and alnerTa vbse the line of s^ht &II1, or tet> 
mniatM, you wilf liave the diitauGe requirnl. Tliis method ia only 
applioable to short diatances. 

e, — To atoertain Vu distance of the oiject A from B. 
[riifcPJowa, J^. 3.) 
Place a picket at B, and another atC at a few ^rds' distance, making 
ABC a right angle, or BC perpendicular to AB.* DirideBC into 
4, 5, or any number of equal parte, make another similar angle at C 
1q b dirsctioQ ftom the object, and walk along the line C D ontil yoa 
bring yonrself in ■ line with the object A, and any of tb« diTiaioni 
(say O) of the line B C. Then (having measured C D) as C O : C U 
[ 1 BO : BA. 

Or, as 10 : 53 : : 30 : 15S yanls, 

7. — Tb find tlie datance bftaeen two objtcU, C, and D. 
[Rdg note t. rig. 4.] 
From any point A, taken in the line C D, ereot the perpeodicalar A E, 
on which set off from A to E 40 yards, set off from E to G, in the pro- . 
loogationof AE, 10 yards, at G.raisetheperpendicularGP, and produce 
it towards 1, plant pickets at E, and G, then more with another picket 
on O F, till P is in a line with E, and D ; and on the proloi^thxi of 



T7„'.ilc 
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Hie peipcmllcular F 6 plac« aaother picket >t I la tha liae vjtk E, aai 
C •. measure F 1 (54 yards), tben— 

wOE 1 AE ;: Fl : CD; 
Or, as 10 1 40 1 : 54 i 216 jbiiU. 

S.—Jb find lite macceailtle leaglh. A, 6, of the front of a fortifioation. 

Plant a picket at C, from whence Iwtli points may be seen; fioA the 
lengtliB C A, C B (bj tbe metbod in No. 5} ; make C E one-faorth, or 
imj pajt of C B, uid make C D bear tbe same proportion to C A : 
mrasare DE; then 

aBCD:DE::CA;AB. 

Nenrlj in the same mtumer tbe distance from B to A majr be ascer- 
tained, when the point B is ftccesiible; for having meaaored the line 
C B, aod Diade the angle C E D equal to C B A, the proportion will be 
as CE : DE j: CB : BA. 



Lay the gun by tbe line of metal for the top of the object ; then 
raise the tangent scale till tbe top of it and tbe notch on the muzzle 
are in hue widi Ihe foot of the object, and note what length oT scale i* 
required. 

Then,— by nmilar triangles— 

As the lei^h oF the nJsed part of the tangent acale 

ia to the length of tbe gun ; 
so ia the lieigbt of the distant object 
to tbe distance required. 
Thog, supposing the height of the object to be S feet, the length of 
that part of tbe taugent scale vhich is raised, 3 ioohei, and of tbe gnu 
6 feet, the [aoportjon will be — 

As 3 : 73 :: 108 : 2593 indies, or 216 feet 

. 10. — BY ItEAHa or THE PEAK Of A CAP, 

to mgaamv iie brtadti </ a liter. 

Place yourself at the edge of one bank, and lower the peak of your 

cap till you lind the edge of it cut the other bank, then steady your 

head bf placing your hand nnder your chin, and turn round gently to 

some level spot of ground on your side of the river, and observe where 
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OF AMY OBJECT, tide SoosD, page i&H 
12.^BT arE-MQErt, to eiHmate <Iutancn, n the field. 

Good fyes^lit recognJseB masui of troopi at 1700 jaria ; b«70nd 
diii diMance the diOtr of arms may be Dbseired. At 1300 yards 
in&ntr; mty ba distiDgaiehed ftom cavalry, and the movement nf 
troops miij be seen ; the bones of cavalry are not, bovrever, quite dls^ 
tiDCt, but tbat the mro are on honeback is dear. A single indiiidnal 
detadied Ironi the rest of the corpa may bo seen at 1000 jsida, bat his 
bend does not appear na a round bait until he has approached up to 
700 yards ; at nhieh diaUnce vhite croes-belts, and vhite trousers 
may be seen. At 600 yards the face may be observed aa a light 
oolonred spot ; the head, body, arms, and their movements, as well as 
the nnilbrai, and the firelocks (when bright barreb) can be made out. 
At between 200 aod 250 yards all pari* of the body are clearlj visible, 
the detsils of the unifbrm are tolerably clear, and the officers may be 
distinguished from the men. 

Fide " Dmited Service Miqazise."— Ko, CCCXXXI. 

PR0TE4(7TOB, 



[Plate, SDaTEino, im> RECOsmntaoro, yig. 5,] 

Fix the protractor on the tripod at the first station, placing it bo 

titat the side tube may be m a direct line witl the ioteoded second 

station. From each end of the tube observe the objects in sight (of 

Cpiiiela) in order to secure a straight line in pacing, or measuring, 
Uie lint to the second station. Mark the distance between the 
staUona, and place the protractor, by means of tbe tube, iu a direct 
line nith the 6rst station. Then select the third Gtalim, and direct 
the arm or indei correctly to it (using the upper holes of the near 
nght for a declivity, or raising the slidiug sight for an ascent) ; note the 
angle thus found, and notice die objects in front, and rear (if any, if 
Dot. place pickets) for points to enable vou to psc? towards, and work 
with accuracy at the third station. Select station 4, place the tube in 
line with the third, and aecond stations ; note tbe liearing of Mo. 4, 
and pace the distance to it. Proceed dios from station U> station, 
enteiinz the angles, and distances In your note-book, as well as the ofi'- 
sets (which most also be carefully measored) from the lines taken, 
until the snrvey is completed. 

The traversing may be performed in a aniilar manner with the 
Prismatic compass, Jic. 



PART XTL] aOUHD. 

SOUND. 
The laaTenimt Goaimaiiictittd ti 

tjoiu of s amoroiiB body )> Uie (SUM of Ui« Miuation of BO , 

is bnauu tli« putictea sre drivea from (he potnt of Tibration in everjr 
direction, ts mim ■ c«alre, that the wand b perceived at oa<x, everj' 
where irithio the eurfiice of a sphere of a certain eiteut. 

The velocity of sound ; or the space throngh which it is propagated 
in a given time, has been ditTerentlj estimated by auLhon who liave 
writleD on this snbject. Roberval states it to be at the rat« of 560 
feet io a Mcond ; Gaasendua at 1 473 ; Menenne at 1474 ; Dutaamel at 
1338; Newton at 960; Derham, in who«« meaiure FUnuteed and 
Bailey acquiesce, at 1143. By accounta in the Hemoira of the Royal 
Academy of Scieaoes, at Paris, 173S, when cannim were lired at 
varioae distances, Dnd«r many varietii's of weather, wiad, and other 
drcumstances, and where the measures of the different places had been 
Kttled vrith the utmoet exactness, it was found that sound was propa- 
gated, on a medium, at the rate of 1038 French feet in a second of 
time, which is equivalent to 1107 English feel, the French foot being 
in proportion to the English aa 15 to 16. 

From various experiments made with great care by Dr. O. Gregory, 
it has been found that sound fliea tlirough the air nniformly at the 
rale of about 1100 feet per second, when the air is quieacenl, and at a 
medinm temperature. At the temperatnre of freezing, or a little 
below, the velocity is about 1120. The approiunate velodtiee under 
dilTerent temperatures may be found by adding to 1100 half a fool tor 
every degree on Fahrenheit's thermometer above the freeaing jmnt. 
The mean velocity may be taken at 370 yards per second, or a mile in 
.4J second. Hence, roulliplying aoy time emfdoyed by somid in 
moving by 370, will give the corresponding space in yards, or divid- 
ing any apace in yards by 370 will give the time which sound will 
occupy in passing anitormly over Aiat space. If the wind blow 
briskly, as at the rate of 20 to 60 feet per second, in the direction in 
which the sound moves, the velocity of the sound will he propor- 
tionally augmented ; if the direction of the wind is oppoaed to that of 
the sound, the diilerence of their velocities must be employed. The 
vetodtj of sound is not affected by its intensity, the smalJfst sound 
morii^ as r*[Hdly as the londest. 
To aicertaia the Distance of any oiject by the report of fire armi.f 

Multiply the nomber of svoonds which, elapse between the time of 
seeing the dash, and hearing the report by 1100, and the product 
will be the distance ui feet, with snt£cient accuracy for ordinary 
pnrposei. If greater accuracy be required, this rule must be modified, 
on account of the velocity, and direction of the wind, and state of the 
thermometer. 

Sound aUt be loader in proportion to the c(H>den>atian of the air. 
Water is one of the greatest conductora of sonnd ; it can be beard on 
water nearly twice aa lar as upon land. 
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RECOHNOrrRIKO* 

The fidfairing Xemonaida vjU sem to point oitt t}ic principal 
object* to which SD officer employed on the iniportant duty of 
Beconnaitring ahonld direct his attention, 

1. The paHieviar nidttrt of auih ditbrict, ^c. of oamtry ; imd its 
produetioKa. 

Infomution should be obtnhied, and Botcd on llie Ebltoniig subjects. 
What parts of tlw ceuntrj are monntMiioai, or hillj, and whst are 
level ; whelher the liills are eteep, broken by rody groiutd, rise by 
gndoal and my slopa, or if tlM giMund is undulated only in gentle 
■welta, Jq wbat diroctioas the ridgee nin, and wbicb are tbeir 
eteepBt eidee. The nature and eitent of their Tilleys, ravinea, whero 
they originate, in what direetioa they run, whether difficult of access, 
or to be eaaiif pawed. Whether the country is barren, or cultJTated, 
and what is the kind of caltivstioii. If a country of pasturage, 
iriiether it is grated by cattle, by shnp, or by hones, and in vbat 
numbers ^ what parts of the country are open, and what are eoclosed, 
and the description i^ the encloeuree. What parts of the couDtry are . 
wooded, and with what apecJes of treea. What the natniB of the BoQ. 
What is the natare of the conndy, in reftrence to the operations of 
troop*, what parts of it are fiivonratlo 6x the adjng of caTsliy, and 
what for ta&ntry only. 

a. The rnwrs, mmor itnam, ami canab. 

The lOiiraea of SiMrs, and tbe direction of thefr conna, wlwther 
they an rapid, or otherwise; their breadth and depth, and viM 
TBriations they aie subject to, at different snsoni of the year ; tbe 
Dature of their channels, and of their baoka, whether i«ckf, gniTelly, 
aandy, or muddy ; of easy, or of difficult acceaa. 



The Bridges across rivers whether of stone, or of wood, th* 
breadth, and length, if acceaaible to Artillery, and capiJile of bearii^ 
its weight. The nature of the -fbrds, if always passable, or at certain 
tin1e^ and eeaaoru only ; whether Uieir sitoatioaB change (a ford 
should not eiixed, in deptii, 3 feet for In&ntry, 4 ktt for caralry, and 
2i feet lor artillery). What rtrera are naTieable, and Rom and to 
what points, and by what description of vessels, cr boata. 
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Ftrria, 

Their brHidlh, and th< utorg of their landiog-plBce on COcb >ide ; 
-what dcecriptiiHi of boats are u>ed at thtta, bow manj men, honee, or 
cairisges, each boot ia capable of cooreying, bow much lime tbe 
(Musage reqnirea, and in vliat mannw it is performed. 

Their cotiTW, breadth, and depth, tbe nature of the traffic carried 
oo upon them, the number of Uie boats usually to be fiiund at diflereut 
places, and the nature, and dimeusioDB of the boats, jic, navigated. 

Laiet, and itlelt of thi >ea. 

Their aitnaUon, extent, and boundariea, what descripljon of Teseel* 
am itavigats them, &c 

Their eitnatioa, and erfetit, whether paesohle for troops ia any part! 
and if tliey continue throughout the year, or exist only during the wet 

3, Pr^pidation, mottrces, accoinmodatioa for Troopi, jv. 

The elze of lowii9,andvill^es,aud the number of their tnbabitaiita 
and wbether well suppbed with proviilooe, or not. The number at 
houses, churches, omveDta, or other pnblic buildings, whether the 
houses are large, or small, what numbn of troope conld be accom* 
modsted in private houtea, and what in publio bnildingst what 
Stabling there Is, or other cover for horeea { if the town ia walled, or 
open, I'avourably situated fur defeoce, or otberwiM; if capable of 
being strengthened, and by what means. Plans, or sketches of walled 
towns, defensible Tillages, oi detached buildings should always accom- 
pany tiie reports upon them. The number of carriages, horses, mules^ 
and draught oxen in possession of each town, Tillage, &c., should be 
stated, aod what millB are in the town, or vicinity, and whether 
tncned by wind, or water, what number of bakehouses, and quantity 
of bread they can produce In a given ^me ; whether the place la 
unhealthy, or not, if it be, whctber it id In general unhealthy, or only 
so at particular Nasons. 
Boadi. 

PartJcnlsr infomutlon most be obtuned respecting the roads. In the 
description of which it is Impossible to be too minute. Whether the 
road is fit for ArUUery, wheel carriages, Cavalry, or for Infantry 
only, over what descrlpUon of soil it passes, and to what injuries it is 
liable in bad weather : whether it is easily repairable, or not ; 
whether materials are to be bund in the neighbanrhood, whether any 
great improTement can be made in the general direction of ony part of 
the road, by adapting a new line, be. Particular attention shonld be 
paid to tbe ascents, and descents upon the road, whether they are 
gradual, or atirupt, mj^ed, or stony, having short turns, or other 
dlfficnltiea. The ferries, brli^, fords, &c., met with upon the road 
ehoiilil be particularly described: the possibility of obstructing, or 
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linskit^ up tile read so as , 

■f dutrajriog Um bridgei, or f<>nt> riwuld be ataUd. 

the plaCM a^og the road ahould be giieo, both in the nunEiues of the 

faUDtry, and ia English mUtt. The time required t» tnvel the 

different distance^ (at the ordiaarj walk of a 018% or pace of a horae^ 

ahou Id also be stated. The places In the ri^t, and left, ntar the road, 

■boald be meotioDed ; their distaaces from the road, and it what 

{lointa the csmmtmicstkini to them strike off. Whether there are anf 

railroads, and what IWIitiea fhej' (rfTer for the rapid transport <* 

troope, ullllf rf, pnmsieDi, lie. 

Co'itp3, and Fositicns, 

All strong passes, posts, or more extenslTe positions, which present 
themselves either upon the line of a road, or in anj other aitnation, a« 
also all placeH favourable for encamping, or bivouacking troops sboulil 
be particularly described, their Btuation, eileat, facility of access, 
tmtuie of soil, supply of water at all seasons, quantity and kind of 
wood, &c. 

A sfcetoh of the ground ahould always accompany these reports. 
Sketches of jwsitions thonld ceier be made upon a smaller scale ^aa 
kinr iDchea to an Engluh mile. More geDeral sketches may be made 
npoD a scale of two inches to a mile, and tracings of roads upon a 
male of one inch to a mile, Ih all K^rts, ofKcers should eUta 
distinctly what pnrti of the Informalion thej contain rest upon their 
own persoDal eiamination of the objects in question, and what apon 
the authoritv of others, and in the latter case, thej should mentioor 
the soarce of their infei'xiBtioB, 
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